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New Species of Exoascaceae. 

1>Y 

S. Kusano. 


With Plate I. 


Taphrina truncicola Kusano n. sp. 

(Figs. 1-6). 

This fungus was discovered by me some years ago at Nikko, but owing 
to its imperfect development, its specific name has been still unknown* 
Early in this summer, having a good occasion to examine some fresh 
specimens of the mature form of this fungus, 1 was able to come to the 
conclusion that it was a species of Taphrina hitherto undescribed. The 
diagnosis of this new species may be given as follows : 

The fungus attacks the buds of Primus incisa Thunb. and its myceli- 
um inflicts much injury upon the axial portions of the young shoots, 
causing hypertrophy and distortion (Fig. 1). In the stem the effect of 
hypertrophy is exhibited most conspicuously at the basal portion, the dia- 
meter increasing up to 1 cm. While the growth of the stem is generally 
stopped within the limits of 4-10 cm. the petioles of the leaves develope to 
so extraordinary an extent as they sometimes even attain to 5cm. in length 
and acquire the appearance of hypertrophied stems 11 ‘ (see Fig. 1). But 
the blades beyond these infected portions, being free from the attack of 
fungus mycelium, may develope quite as normal. They remain freshy 
until the stem and petioles below them have been utterly destroyed by 
the fungus. 

When the flower bud is attacked by the fungus it will give rise to the 
morbid inflorescence of the similar deformation. The normal inflorescence of 
Prunus incisa consists of a few long stalked flowers arranged on a compara- 
tively short axis which is provided with a green round leaflet on each node. 
The fungus mycelium spreads over its axial portions — axis and flower stalks 
—as in the case of the shoot, but never over leaflets and flowers which 
both do not differ materially from normal ones (Fig. 2). 


(1) The petiole of the normal leaf is less than 1 cm. in length. 
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The characteristic changes of the diseased portions, which accompanies 
the hypertrophy, are at first pink reddish, then rosy colouration on their 
surface and the succulent consistence of the tissue. 

These portions consist chiefly of a large mass of soft and spongy 
parenchyma. At the center of this tissue we find a small group of fibro- 
vascular bundles which can be available for conducting substances in a 
usual manner (Fig. 3). That the blades, flowers and leaflets arc capable 
to accomplish their normal development upon the diseased portions must 
be ascribed to the presense of these bundles. 

The mycelium is very abundant and forms a network of threads 
between the large cells of the hypertrophied tissue. The subcuticular 
mycelium goes on all into the formation of ascogenous cells (Figs. 4, 5). 

The asci are stalked, slightly clavate or cylindrical, rounded at the free 
ends, measuring 37-45 jut in length and 8 7-10 /a in breadth (Fig. 6). The 
stalk cells are long, usually rounded or truncate and sometimes broader at 
the base. They do not intrude between the cells of epidermis. They are 
13-20 jut long and 10-13 jut broad (Fig. 6). The ascospores are spherical in 
form measuring 4-5.8 jut in diameter. Their number in an ascus is variable, 
but usually 8. 

In general appearance both of the asci and of the habit, the present 
species seems to be closely allied to some other Taphrina on Primus, viz., 
T. minor Sad., T. decipiens (Atk.), T. mirabilis (Atk.) and T. Farlowii 
Sad., but it differs from all of these, chiefly by forming the asci only on 
the axial portion. 

My repeated observations show that this fungus effects no less injury 
upon Prunus incisa which is a common tree at Nikko, That the disease 
caused by this fungus prevails at Mt. Mitake in Prov. Musashi has been 
affirmed by Mr. Y. Yabe when he visited that mountain in this May. 


Taphrina Firi Kusano n. sp. 

(Figs. 7-9). 

This fungus forms pale yellowish, then whitish scurfs on the leaves of 
Pirus Miyabei Sargant. The scurf may be roundish being 2-3 mm. in 
diameter or it may extent as a long stripe between the lateral veins. 
Sometimes it spreads over the greater part or nearly whole of the leaf, 
causing distortion of the blade. 
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The subcuticular mycelium formed on the underside of the leaf converts 
entirely into the ascogenous cells (Fig. 7). 

The asci are cylindrical and truncate or rounded at the free ends. 
They measure 29-42.5 fi in length and 9—13 / l in breadth. They have no 
stalk cells and sit directly on the epidermal cells with broader and trun- 
cate or rounded bases (Fig. S). The spores are globose or elliptical, variable 
in number, but mostly 8 in each ascus. Their size is also somewhat variable, 
ranging from 3 to 5 p in diameter. 

It is a noticeable fact that the form of the ascus is somewhat diver- 
gent from that which all Taphrina hitherto known on Rosaee*e acquire, 
but belongs to Betulm-type which is applied by Giesenhagen u> to the gene- 
ral form assumed by Taphrina on Betulaceae. 

This fungus is only known at present at Nikko (June 17. 1904, S. 
Kusano). 


Taphrina japonica Kusano n. sp. 

(Figs. 10-14). 

In the Botanic Garden of Tokyo I found a young witches broom on 
Alnus japonica S. et Z. last winter. Standing erect upon a horizontal 
branch, it has arrived at 3 years of age. The upper portion of each 
branch of the broom represents a triangular form in cross section (Fig. 
14 a). The cortex at this place is slightly hypertrophied and has many 
longitudinal wrinkles on its surface. Such a portion seems to have been 
so imperfectly developed as to die away during the winter. The branches 
of the broom, however, show, as a whole, more or less rapid growth, becoming 
longer and thicker than usual. 

The leaves, being all infected witli the mycelium of the fungus, appear 
in the spring somewhat earlier than those of normal branches. When 
they reached to a certain size the growth is checked ; and they remain 
pale, small and wavy on their surface till they wither and fall off from 
branches. Such diseased leaves exhibit no essential anatomical modification, 
except a slight increase in thickness caused by the enlargement of their 
constituent cells. 

The wintering mycelium in the bud spreads over the whole surface of 
every leaf and forms a dense hyrnenium over the epidermis of its underside 
(Figs. 10-12)* 


(1) Flora 81. p, 289. 
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The asci are cylindrical, sometimes narrower at the middle portion, 
truncate or slightly rounded at the free ends, and rounded, broader and 
thick-walled at the bases. They measure 63-90 fi in length and 16-25 ft in 
breadth. They have no stalk cells and intrude themselves slightly between 
the cells of the epidermis. The mature asci are filled up with numerous 
conidia of elliptical form (Fig. 13). The formation of the asci takes place 
first in May and continues till the end of September. 

This species can not be referred to any Taphrina on Alnus. From 
T . Tosquinetti Magn. and T. epiphylla Sadeb., which both cause the 
similar deformation of branches, it can be distinguished by having much 
larger asci and by having, no stalk cells. 

December 1904. 

Botanical Laboratory, Imperial University, Tokyo. 


EXPLANATION OF FIGURES IN PLATE I. 

Figs. 1-6. Taphrina truncicola. 

Fig. 1. Diseased shoot with hypertrophied stem and petioles. Nat. size. 

Fig. 2. Diseased inflorescence. The lower three flowers have affected stalks, 
while those of the upper two are quite free from the attack of 
the fungus. 

Fig. 3. Cross section of the diseased stem, showing the massive develop- 
ment of the cortical parenchyma around the small fibrovascular 
bundles. Slightly magnified. 

Fig. 4. Subcuticular mycelium in surface view. x 400. 

Fig. 5. The same shown in cross section. x 400. 

Fig. 6. Young and mature asci. x 400. 

Figs. 7-9. Taphrina PirL 

Fig. 7. Subcuticular mycelium transforming into the ascogenous cells. 
x400. 

Fig. 8. Asci. x400. 

Fig. 9. The same showing their basal portion, x 680. 
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Figs. 10-14. Taphrina japonica . 


Fig. 10. 
Fig. 11. 
Fig. 12. 
Fig. 13. 
Fig. 14. 


Subcuticular mycelium in surface view. x400. 

Ascogenous cells in surface view. x 400. 

The same in cross section. x 400. 

Asci. x 400. 

Cross section of the basal (b) and apical (a) portions of a diseased 
branch . Sligh tlv r i mgnifi ed . 



Observations on the Flora of Japan. 

{Continued from Vol. XVIII. p. 160 .) 

By 

T. Makino, 

Assistant in the Botanical Institute , Science 
College , Imperial University of Tokyo. 


All Known Species of the Japanese Listera. 

LISTERA R. Brown in Ait. Hort. Kew. ed. 2, Y. p. 201. 


Analytical Key. 


Labellum entire (not cleft), linear-lanceolate, elongato- 


1< linear above 

ILabellum bifid.. 2. 

Labellum : basal teeth none or obscure 3. 

ILabellum: basal teeth well developed 4. 


yLabellum : lobes usually close (very rarely divergent); 
basal teeth none. Leaves situated in the lower 

portion of the whole plant 

Labellum : lobes divergent ; basal teeth very minute 
and obscure. Leaves situated in the middle of the 
\ whole plant 

I Labellum : lobes linear or lato-linear, few or sub-several- 

nerved 5. 

Labellum : lobes short broad and oval, several or sub- 

numerous-nerved 

Xabellum mm. long; lobes lato-linear, obtuse or 

acute and often pauci* dentate at the apex; basal 
teeth turned towards the column and clasping it..., 
Labellum 2£-3£ mm. long ; lobes linear, tapering towards 
the apex ; basal teeth spreading and curved for- 
' wards 


Jj. japonica Bl. 


L. Savntieri Maxim. 


L< Yatabei Makino. 


JO. nipponica Makino. 


L. shikokiana Makino. 


JO. cordata R. Br. 


Listera japonica Blume, Coll. Orchid. Archip. Ind. et Jap. p. 136, 
tab. 38, fig. 2, et tab. 48, fig. E ; Miq. Pro!. FI. Jap. p. 141 ; Makino in 
Bot. Mag., Tokyo, VII. (1893) p. 66. 

Diphryttum japonicum O. Kuntze, Rev. Gen. PI. II. p. 659. 
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Leaves deltoid. Labellurn (Fig. I. copied from Blume's 
original plate.) not cleft, linear-lanceolate, 3-nerved towards the 
base, angustately elongato-linear with involute margin and 1-nerv- 
ed above, oordato-sagittate and clasping the column at the base. 

Nom. Jap. Ofutabaran (T. Makino). 

Hab. Japan (after Blutne). 

Not seen. 

Listera Savatieri Maxim, ined. ex Komar. FI. Manshur. 

I. (1901) p. 526. 

Listera Eschscholtziana Maxim. Prim. FI. Amur. p. 269, 
ex Komar. 1. c. ; Makino in Bot. Mag., Tokyo, VII. p. 69, non Chamisso. 

Listera japonica Franch. et Sav. Enum. PI. Jap. II. p. 37, non 
Blume, fide Komar. 

Whole plant 11-24 cm. in height. Rhizome filiform, long, creeping, 
subterranean, root-like, usually furnished with one or few new plants on 
it in a distance ; roots loosely pauci-pluri-fasciculate at nodes near the 
stem, filiform, often with root-hairs. Stem erect, or ascending, slender, 
gracile, 1-6^ cm. long and glabrous below the leaves, but 7$-20jcm. long 
(including the raceme) and pubescent with spreading glandular hairs above 
the leaves, provided with 2 thinly membranaceous adpressed sheaths at the 
base. Leaves 2, oppositely approximate (the superior one usually some- 
what smaller), patent, situated in the lower portion of the stem, elliptico- 

ovate to orbiculato-ovate, or sub- 
deltoid-ovate, obtuse or acutish at 
the apex, broadly truncate and 
sometimes very shallowly subcordate 
below, triangularly and very slightly 
produced at the sessile base, entire 
and crispulate on margin, mem- 
branaceous, glabrous, green, often 
albescent along the main nerves on 
the upper surface, paler beneath, 
12-38 mm. long, 11-29 mm. broad ; 
main nerves 3 and moreover with 1 
or sometimes 2 nerves between them 
and 1 nerve in their outsides, the 
outer one with an external branch ; 
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veinlets delicate and loosely anastomosing ; reduced leaves minute, equami- 
form, -4— 9 or sometimes 12, very loosely disposed on the stem between the 
leaves and raceme, adpressed or erect-patent, or spreading, subulate or 
linear-subulate, long-acuminate, viridescent, thin, glabrous, l-nerved, 
long. Raceme erect, loosely G-21-flowered ; rachis filiform, straight, or 
subflexuous above, 2^-7 cm. long ; bracts {Fig. II. 1-2.) erect -patent, 
adpressed to and apparently shorter than the pedicel, subulate, acuminate, 

1- 3 mm. long. Flowers small, viridescent with no trace of purple ; pedicels 
erect-patent, gracile, puberulent or glabrous, 2-5 mm. long. Perianth erect- 
patent or recurvo-patent, equal in length, thinly membranaceous, l-nerved, 
reflexed on margin, 2-2| mm. long. Sepals: the superior one {Fig. 11. 3.) 
oblong-lanceolate, obtuse or acutish-obtuse ; lateral ones {Fig. II. 4.) similar 
but slightly oblique in form. Petals {Fig. II. 5.) linear, very obtuse. 
Labellum {Fig. II. 6-7.) 2-2J-times the length of the perianth, narrowly 
obovato-cuneate, gradually attenuated below and without basal teeth, obcor- 
date with oval or oval-ovate lobes (rounded at the apex and entire or 
obscurely crenulate on margin) and closed sinus above, rarely obcordato- 
cuneate {Fig. 11. 8.) with an open sinus and divergent oval lobes, often 
pointed with a minute depressed-deltoid or depressed-rounded projection in its 
bottom between lobes, 5-6J mm. long, 2-4 mm. wide in the upper broad 
portion, the median nerve thicker; veins which run into the lobes branched. 
Column l§-2 mm. long, straight ; cliimndriurn deeply concave, the dorsal 
edge obscurely crenulate ; anther elliptical-ovate ; rostelluru broadly deltoid- 
ovate ; stigma rounded. Ovary oblong or obconico-oblong, glabrous, 

2- 2f| mm. long. 

Nora. Jap. Ao-futabaran (T. Makino), Futaba-ran. 

Hab. Prov. Tosa : Mt. Yokogura {T. Malcino\ Aug. 28, 1887), 

Nanokawa {K. Watanabe ! herb, Sc. Coll. Imp. Univ. Tokyo, Aug. 15, 1889) • 
Prov. Hitachi: Mt. Tsukuba ( C . Oivatari\ herb. ibid. July 25, 1895); 
Prov. Shimotsuke : Nikko {H. TakedaX Aug. 11, 1900; T. Makino ! June 
1901, and Aug. 1903), Nikko? (Herb. ! ibid. July 15, 1879); Prov. Iyo : 
Nametoko ( Z . Umemural July 1896); Prov. Iwashiro : Kaneda in Aidzu 
(G. Nakahara ! July 1903). 

Listera Yatabei Makino sp. nov. 

Whole plant 16-19 cm. in height. Rhizome subterranean, creeping, 
filiform ; roots filiform, with root-hairs. Stem erect, slender, glabrous 
below the leaves but above them pubescent with patent short glandular 
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hairs including the rachis of the raceme, with 2 membranaceous adpressed 
sheaths at the base. Leaves 2, placed in the middle of the whole plant, 
oppositely approximate, patent, orbiculato-subreniform, obtuse or acutish at 
the apex, broadly truncato-subcordafce below and very slightly produced at 
the sessile base, entire and more or less crispulate on margin, membranaceous, 
glabrous, 18-25 mm. long, 25-30 mm. broad, 7-nerved, the outer nerve 
with an external branch ; reduced leaves few (about 2), loosely disposed on 
the stem between leaves and raceme, adpressed or erect-patent, subulate, 
acuminate, sqmimiform, glabrous, viridescent, about 2^ mm. long. Raceme 
erect, loosely about 11-flowered, about 4-5 cm. long ; rachis filiform, straight; 

bracts erect-patent, apparently shorter than 
pedicels, ovato-subulate, deltoid-subulate, or 
lato-ovate, acuminato-acute, membranaceous, 
/i\ 1-nerved, 14-2 mm. long. Flowers small 

^ j \ ** ° i 

| luteo-viridescent ? ; pedicels erect-patent, 

\U gracile, pubescent, about 3|-4ium. long. 

1 Perianth, equal in length, obtuse, mem- 

branaceous, 1-nerved, about 2J mm. long. 
Sepals : the superior cue {Fig. Ill \ 1.) 
ovato-lanceolate ; lateral ones (Fig. J1L 2.) somewhat oblique in form, 
lanceolate-oblong. Petals {Fig. III. 3.) linear. Labellum ( Fig. Ill . 4 .) 
twice as long as the perianth, lato-linear below, divergent with 2 short- 

oblong obtuse and slightly oblique lobes above, with a minute point in the 
bottom of the open sinus, the median vein thick, veins which run to the 
lobes 3 aud simple or sometimes forked ; basal teeth very minute and obsolete. 
Column about 2 mm. long ; anther lato-ovate, obtuse and very shortly bifid 
at the apex ; rostellum orbicular; stigma roundish. Ovary oblong, glabrous, 
about 2 mm. long. 

Nom. Jap. Takaue-futabaran (uov.). 

Hob . Prov. Shinano : Mt. Ondake { 11 . Yatahe ! herb. Sc. Coll. Imp. 
Univ. Tokyo, July 27, 1880.); Prov. Shimotsukk: Mt. Konsei-toge in Nikko 
{J* Matsumura ! herb. ibid. July *22, 1885). 

This has a resemblance to Listera puberirfa Maxim, from Western 
China, but differing from it by the form of leaves and sepals, and the length 
of the labellum. It comes also near to L. Savatieri Maxim., but also differs 
from the latter by the form and position of leaves, and the form of the labellum. 



Listera nipponica Makino sp. nov. 
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, Whole plant 11-22 cm. high. Rhizome short, ascending or erect ; 
roots filiform, with root-hairs. Stem erect, slender, glabrous below the 
leaves but above them pubescent with patent glandular hairs including the 
rachis of the raceme, provided with short, ad pressed, membranaceous and 
remotely placed two sheaths at the base. Leaves 2, oppositely approximate, 
situated in the middle of the whole plant, patent, sessile, ovuto-semiorbicu- 
late, or subreniform-semiorbiculate, abruptly cuspidate at the apex, broadly 
truncate or truncato-subcordate and in centre very slightly produced at the 
base, minutely crispulate on the entire margin, glabrous, membranaceous, 
13-25 mm. long, 10-31 mm. wide; main nerves 3, with a vein between 
main nerves and in their outsides ; vcinlets loosely anastomosing ; reduced 
leaves none or only one, squamiform, ovatO-subulute, membranaceous, - 1- 
nerved. Raceme erect, loosely 3-9-flowered, 3-5^ cm. long ; rachis gracile, 


often subflexuous; bracts {Fig. IV. 1 .) 
small, patulous or erect-patent, distinctly 
shorter than pedicels, ovato- subulate, 
membranaceous, glabrous, 1 -nerved, 
1^-5 mm. long. Flowers small, oliva- 
ceo-purpurascent ? ; pedicels gracile, 
erect-patent, glabrous or subpuherulent, 
3-8 mm. long. Perianth equal in 




length, obtuse, membranaceous, 1-nerv- 5 


ed, 3—4 mm. long. Sepals reflexed ; 
the superior one ( Fig. IV. 2.) oblong- 
lanceolate ; lateral ones (Fig. IV. 3 .) 
similar, but hardly oblique in form. 
Petals (Fig. IV. 4.) slightly broader 
than sepals, oblong. Labellum (Fig. 
IV. 6 .) twice as long as the perianth, 
flabellato-obcordate with ovato-oval or 



oval* elliptical rounded- obtuse often subcrenulate divergent lobes, with a 
minute depressed-deltoid point in the bottom of open sinus, broadly cuneate 
below and shortly attenuated at the base, on each side near its base fur- 
nished with a small (l? r I|nmi. long.) obovato-elliptical or subspathulato- 
oblong obtuse tooth (turned upwards and parallel to the column), 5-6| mm. 
long, 4|-6 mm. broad, flabellately veined, the median nerve thicker. 
Column 2-2 ij nmi. long, straight; clinandrium deeply concave, the dorsal 
edge thin and pauci-crenitlate ; anther lato ovate, obtuse ; rosteUum broad; 
stignm roundish. Ovary obovoid or obovoid-oblong, glabrous, 2-3 Hank long. 
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Norn. Jap. Miyama-futaharan (nov.). 

Hab . Prov. Shimotsuice: Nikko (72. Yalabe ! herb. So. Coll. Imp. 
Univ. Tokyo, July 31, 1877), Mt. Nyohd (//. TaJcedal Aug. 18, 1901); 
Prov. Suinano: Mt. Yatsugatake (AT. Tanaka '. Aug. 1 902 ; Y. Yabe ! herb, 
ibid. Aug. 19, 1902); Mt. Togakudii (IT. Tike da ! July 20, 1904); Prov. 
Kai : Mt. Kuroto in Kita-Tv>m i-gori (//. Take da ! Aug. 12, 1903); Prov. 
Iwashiro : Mt. Iide (6k Nakahara ! Aug. 1904). 

This species is found in sub-alpine shady part of mountains. It differs 
apparently from List era pubemda Maxim., which lias the patulous perianth, 
ovate sepals, linear-petals, linear-cuneate labellum 3-4-times as long as the 
perianth, and arcuate column ; and also from L. pinetorum Lindl., which 
has the lato-deltoid leaves, very short raceme, larger flower, connivent 
perianth, ovate sepals, linear petals, and long and arcuate column. It 
approaches very much to L . convallarioides Nutt., but the latter has 
the orbicular-ovate obtuse leaves, cuneato-oblong emarginate or shortly 
2-lobed labellum, and slender column. It is also distinguished from L. Esch- 
seholziana Cham., which bears the foliaceous bracts subequal to pedicels, 
angustato-lanceolatc acute perianth, narrower labellum, and the elongate 
column. L . japonica 111. is easily distinguishable from my species by its 
deltoid leaves and entire (not cleft) labellum. 


Listera shikokiana Makino in Bot. Mag., Tokyo, YII. (1893) p. 68. 

Whole plant 5-17 cm. in height, flaccid. Rhizome filiform, ascend- 
ing, short or rather long; roots long-filiform. Stem erect, purplish, 
subsacculent and glabrous below the leaves but above them thinly minutely 
glanduloso-pubescent including the rachis of raceme, with 2 to 3 very thinly 
membranaceous adpressed sheaths at the base, the upper sheath often slightly 
remote from the rest and 10— 17mm. long. Leaves 2, oppositely approximate, 
situated usually above the middle of the whole plant, sessile, ovato-deltoid 
or deltoid, subcuspidato-acute or sharply acute at the apex, broadly truncate 
and sometimes subcordate below, abruptly and very shortly produced at the 
base, entire and crispulate on margin, membranaceous, glabrous, sometimes 
albescent along the midrib on the upper surface, 12-21 mm. long, 7-20 mm. 
broad, 3-nerved, with a vein between the main nerves and in their outsides, 
the outer vein often with an external branch ; veinlets loosely anastomos- 
ing. Raceme erect, loosely 2-5 flowered ; rachis 10-32 mm. long; bracts 
(Fig. V. 1 .) small, much shorter than pedicels, broadly ovate, obtuse or 
acute, embracing the base of pedicels, thinly membranaceous, I-nerved. 
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Flowers olivaceo-purpurascent ; pedicels erect-patent, filiform, glabrous or very 
minutely and thinly puberulent, 3^-8 mm. long. Perianth reflexed, thin, 1- 
nerved, 2|-3mm. long. Sepals obtuse ; 
the superior one ovato-oblong {Fig. V. 

2 .) ; lateral ones ( Fig. V. 3.) slightly 
oblique and oblong or oblong-lanceolate. 

Petals {Fig. V. 4.) about as long as 
sepals, spathulato-oblong or linear-ob- 
long, quite obtuse, revolute on margin. 

Labellum {Fig. V. 5-6.) about 2^-3- 
times as long as the perianth, 5^-8 £ mm. 
long, cuneafe, sagittate, with a tooth 
on each side of the very base, diver- 
gently 2-fid above, with a minute 
depressed-deltoid obtuse point in the 
bottom of the deltoidly open sinus, 
narrowly and longitudinally elevated 
in centre ; lobes narrow and lato-liuear, 
acute or obtuse and often pauci-dentate 
at the apex, straight or straightish, 
delicately 3-6-nerved, 3-5 mm. long, 

1-1 £ mm. broad ; basal teeth oblong 
or oblong-lanceolate, obtuse or acutish, arcuate, turned upwards And clasping 
the column. Column very short, globose ; clinandrium large, deeply 
concave ; anther broadly ovate, obtuse, convex, sessile on the posterior side 
of the clinandrium;* rostellum short, very slightly retuse ; stigma horizon- 
tal, concave. Ovary obovoid, glabrous, 2-3 mm. long. Flowers April-May. 

Nom. Jap. Murasaki-futabaran, Hime-futabaran (T. Makino). 

Hab. Prov, Tosa : Nanokawa ( K . Watanabe 1 herb. Sc. Coll. Imp. 
Univ. Tokyo, April 8, 1890; herb. T. Makino, April 17, 1890); Prov. 
Uzb» : Mt. Yonai-zaka in Nishi-tagawa-gdri (27. Nagasawa ! April 21, 
1894), Shady hill on coast in Nishi-tagawa-gori {T. Nagasawa ! April 27, 
1894); Prov. Yamato: Mt. Kasuga (F. Yamada l herb. H. Takeda, May 
12, 1904). 

Bare. Well-marked species among Japanese Listera. It has more 
or less an affinity to Listera cordata B. Br. 

Listera oordata (Linn.) B. Brown in Ait. Hort. Kew. ed. 2, Y. p. 
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201 ; Lindl. Gen. et Sp. Orchid. PI. p. 456 ; Chamisso in Linnasa, III. p. 33 ; 
Reichb. FI. Germ. Excurs. p. 133; Hook. Fi. Bor.-Amer. II. p. 204; 
Ledeb. FI. Ross. IV. p. 80 ; Koch, Syn. FI. Germ, et Helv. ed. 3, p. 603 ; 
Blume, Coll. Orchid. Archip. Ind. et Jap. p. 136 ; Maxim. Prim. FI. Amur, 
p. 269; Fr. Selim. Reis, ini Amur. u. Ins. Sacha!, pp. 63, 183; Nyman, 
Syl. FI. Eur. p. 354; Boswell Syme, Engl. Bot. ed. 3, IX. p. 120, tab. 
976 ; A. Gray, Man. Bot. ed. 5, p. 506 ; Wood, Cl.-Book Bot. p. 688, et 
Amer. Bot. et FI. p. 329; Benth. H indb. Brit. FI. ed. 5, p. 438, et 111. 
Brit. FI. ed. 5, p. 239, no. 990 ; Hook. fil. Stu 1. FI. Brit. Isl. ed. 3, p. 
386 ; Miq. Prol. FI. Jap. p. 141 ; Franch. et Sav. Enum. PI. Jap. II. p. 36 ; 
Makino in Bot. Mag., Tokyo, VII. p. 66 ; Finet in Bull. Soc. Bot. France, 
XL VII. (1900) p. 271. 

Ophrys cordata Linn. Sp. PI. p. 946 ; Eicht. Cod. n. 6846 ; Houtt. 
Nat. Hist. XXX. (1780) p. 511, et Linn. Pfl.-Syst. XI. (1784) p. 602; 
Michx. FI. Bor. Amer. IT. p. 158. 

Epipactis cordata All. ‘ FI. Redem. II. p. 152’; Sw. 'in Vet. Acad. Nya 
Handl. Stockh. (1800) p. 232’; Willd. Sp. PI. IV. p. S8 ; Pers. Syn. PI. il. 
p. 513; Wahlenb. FI. Lapp. p. 219. 

Neottia cordata. Rich, ‘in Mem. Mus. Par. IV. (1818) p. 59’; Spreng. 
Syst. Veg. TIL p. 707. 

Cymbidinrn cord at am Lo rides, ‘in Mein. Soc. Nat. Mosc. I. (1811) p. 

»>»o > 

Diphryllvm cordatum O. Kuntze, Rev. Gen. 

PI. II. p. 659. 

Lobelia fulatsbagma Sieb. herb, ex Blume 

I. c. 

Flowers minute. Sepals {Fig. VI. 1, su- 
perior ones: 2. lateral ones.) ovato-oblong, oblong, 
or elliptical-oblong, obtuse, l.^-l§ mm. long. 
Petals ( Fig. VI. 3.) equal to sepals in length, 
oblong, roundfcd-obtuse. Labellum {Fig. VI. 
4-6.) twice as long as sepals, cuneate, provided 
with a small falcate tooth on each side near the 
base, divergently 2-cleft, with a minute point in 
the bottom of the deltoid sinus, 3-nerved ; lobes 
linear, gradually acuminate. 

Nom. Jap. Futatsuba-gusa , Futatsuba-ron, 
Ko-futabaran. 

Hab. Prov. Shimotsuke : Nikko (J. Matsu- 
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mura ! herb. Sc. Coll. Imp. U niv. Tokyo), Mis;iwa in Nikko (II. Saw ado ! 
herb. ibid. June 14, IS78), Mt. Nyoho in Nikko (II. Taheda\ Aug. 18, 
1901, July 20, 1902); Prov. Sminano : Mt. Komagatake (/(. Yatabe ! 
herb. ibid. July 27, 1880), Near Honzawa on Mt. Yatsugatake (//. Taleeda\ 
July 26, 1903); Prov. Tosa : Mt. Ivuishi (S. Ya.no !) ; Prov. Iwashibo : 
Mt. Iide {(I Nahahara ! Aug. 1904); Mt. Adzuma (G. Nahahara ! June 
1904); Prov. Uzen : Mt. Katta ( G . Nakahara ! June 25, 1904). 

The smallest one among the Japanese Listera. 


Calypso bulbosa (Linn.) Reich b. fil. var. japonica (Maxim.) Makino. 

Calypso japonica Maxim, ex Komar. FI. Manshur. I. (1901) p. 533, 
in nota. 

Calypso bulbosa Makino in Bot. Mag., Tokyo, XYI. (1902) p. 177, . 
non Reichb. fil., excl. syn. , 

A beautiful orchid, all the parts larger than the type. Leaves soli- 
tary, petiolate ; blade spreading, ovate-elliptical, obtuse or subcordate at 
the base, plicate, crispate, green above, purple beneath, 7-nerved, attaining 
about 4| cm. long, 2^ cm. broad. Scape clothed with long sheaths, for the 
greater part; bract angustate, acuminate. Flower solitary, terminal, large 
and showy, drooping. Perianth nearly equal, linear-lanceolate, acuminate, 
spreading, ascending, rose-coloured, about 2£ cm. long. Labellum large, 
inflated, saccate, pendent, about 3 cm. long, darkish-striato-punctate on the 
pale dorsal surface, yellow in the projecting bifid point ; lamina dilated, 
shorter than the point, white-rosy, with a tuft of densely barbate yellow 
hairs and a few brown spots at the base. Column broadly winged, convex, 
rounded, petaloid, rose-coloured ; anther inserted just below the apex. Ovary 
narrowly clavate, pedicellate. 

Nom. Jap. Hotei-ran (Ventricous Orchid). 

Hab. Prov. Suuuga : Mt. Fuji ; Prov. Sagami : Hakone ; Prov. Riku- 
ghu : Nambu ( Chonosidce [TschoTioski] Sugawa, 1865-66). 

Rare. I have seen only on figures. 


Goodyera Schlechtendaliana Reichb. fil. in Linnaea, XXII. (1849) 
p. 861 ; Walp. Ann. III. p. 597; Miq. Prol. FI. Jap. p. 141 ; Franch. et 
Sav. Enum. PI. Jap. II. pp. 38, 519 ; Maxim, in Mel. Biol. XII. p. 927 ; 
Makino, 111. FI, Jap. I. n. 6 (1890), p. 3, tab. 39 ; Diels in Engler’s Bot. 
Jahrb. XXIX. p. 269; Rolfe in Joiirn, Linn. Soc. XXXVI. p. 46. 
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Orchiodes ScJdechtendalianum 0. Kuntze, Rev. Gen. PI. II. p. 675. 
Goody era japonica Bl. Coll. Orchid. An hi}). Inch et Jap. p. 38, tab. 
9, fig. 1, et tib. 11, fig. C (LS5*>). 

Goody era secundifiora Griff. Notul. PI. Asiat. III. p. 393; Ic. PI. 
Asiat. tab. 347, fig. 2; Lindl. in Journ. Linn. See. I. (IS57) p. 182; 
Hook. fil. FI. Brit. Ind. VI. p. 113. 

Orchoides secund ijlorum 0. Kuntze, 1. c. 

Norn . Jm p. Miyama-udzura , Kamome-ran . 

Hah . Japan, not uncommon, 
forma similis (Bl.) Makino. 

Goodyera similis Bl. Coll. Orchid. Arch ip. Ind. et Jap, p. 39, tab. 9, 
fig. 2, et tab. 11, fig. D; Fmnch. et Sav. Eiium. PJ. Jap. II. p. 520; 
Diels in Engler’s Bnt. Jahrb. XXIX. p. 269. 

Neottia repens Buerger herb, ex Bl. 1. c. p. 39, non Swartz. 

Goodyera repens Miq. Prol. FI. Jap. ]>. 141 ; Fra neb. et Sav. Enum. 
PI. Jap. II. p. 38 (excl. p. 520 ?), non R, Brown. 

Nora. Jap. Funashi-m iyama udzura (nov.). 

Hah . Japan, rare. 

Goodyera repens (Linn.) R. Br. is also found in Japan, bearing the 
al bo-variegated leaves ; its all parts are nearly similar to those of G. 
S chi edit endali ana Rrichb. fil., but it is always easily distinguished from the 
letter by the not hairy saccate base of the labelhmi and the smaller size in 
every respect. There are specimens from Mt. Fuji, prov. Suruga (/. Nay a ~ 
shimci and K . Goto l Sept. 3, 1900), Nikko, prov. Shimotsuke ( r l\ Makino ! 
Aug. 1903), Mt. Komagatake, prov. Shinano (//. Yatahel Aug. 3, 1^80 ; 
T. Tanaka ! Sept. 25, J902; Y. Yabe ! Aug. 14, 1903), and Mt. Yatsuga- 
take, prov. Shinano (F. Yabe ! Aug. 18, 1902). 

Cymbidium alborubens Makino in Bot. Mag., Tokyo, XVI. (1902) p. 
11. = Cymbidium (Eucymbidium) Simonsianum King et Pantling in 
4 Journ. As. Soc. Beng. LX IV. pars 2, (1895) p. 338 et 4 in Ann. Bot. 
Gard. Calcutta, VIII. (1898) p. 188, tab. 250 9 ; Hook. fil. in Curtis's Bot. 
Mag. tab. 7863 (1902). 

Cymbidium Dayanum Hurt, ex Hook. fil. 1. c. 

Pollinia subdeltoid-ovoid, with a fissure on the inner side. 

This orchid has been cultivated in this countiy for many years. 
It is figured under the name of Ilo-ran in Iinuma's Somiku-Dzusetsu vol. 
XX. published forty-nine years ago (1856). 
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Eleocharis tetraquetra Nees, 'in Wight, Contrib. Bot. Ind. p. 
113 ’, in Linnrea IX. p. 294; Kunth, Enum. PI. II. p. 150; Steud. Syn. 
PI Cyper. p. 78 ; F. Muell. Fr ,tgm. Phyt. Austral. VIII. p. 239 ; Benth. 
FI. Austral. VII. p. 294 ; Clarke in Hook. fil. FI. Brit. Ind. VI. p. 630. 
Heleocharis tetraquetra Bocckl. in Linnasa, XXXVI. p. 447. 
LirnnocJdoa tetraquetra Nees * in Wight, Contrib. Bot. Ind. p. 113 
Scirpus tetraquetrus 0. Kuntze, Rev. Gen. PI. II. p. 757. 

Eleocharis erythrochlamys Miq. FI. Ind. Bat. III. p. 300. 

Culm quadriquetrous. Glumes many-spiral. Setae lower than the 
rostrum (style-base) in height. Style base broadly ovato-deltoid, mucronato- 
obtuse, shorter than the achene. 

Nom. Jap. Mashikaku-i, Shima-shikakui (nov.). 

Hah. Amami Oshima : Ariya-mura ( Kimei Fudzino 1 Sept. 9, 1904). 
vax. J3. Wichurai (Boeckl.) Makino. 

Heleocharis Wichurai Boeckl. in Linn tea XXXVI. (1869-70) p. 448. 
Scirpus Wichurai Frauch. et Sav. Enum. PI. Jap. II. p. 544, non 
Boeckl. , 

Scirpus hakonensis Franch. et Sav. 1. c. p. 110. 

Scirpus Onoei Franch. et Sav. 1. c. p. 110. 

Scirpus yokuhaniensis O. Kuntze, Rev. Gen. PI. II. p. 758. 
Heleocharis tetraquetra Boeckl. in Engler’s Bot. Jahrh. VI. p. 51. 

P Scirpus petasatus Maxim, in Bull. Soc. Nat. Mosc. LI V. (1879) p. 64. 
Culm compresso-quadriquetrous, compresso-triquetrous, compresso-sub- 
quadriquetrous, or sometimes quadriquetrous. Glumes several-spiral, larger. 
Setae equal to the rostrum (style-base) in height. Style-base elongato- 
conico-deltoid, or elongato-ovato-deltoid, tapering above, equal to or slightly 
longer or hardly shorter than the achene. 

Nom. Jap. Shikaku-i. 

Hub. Prov. Tosa : Tnkaoka-gori ( T. Makino ! 1885), Sakawa (T. Makino ! 
July 14, 1889 ; T. Maleino 1 herb. Sc. Coll. Imp. Univ. Tokyo, 1884) ; Prov. 
Ivo : Near Matsuyama ( Z . Umemura ! July 4, 1897); Prov. Hti’Ga : Near 
Tsnno (I?. Yatahe and J. MaUumura\ herb. ibid. July 26, 1882); Prov. 
Buzen : Foot of Mt. Iwadake (It. Yatahe and J. Matsumura 1 herb. ibid. 
July 20, 1882); Prov. Tsushima: Neo-saku in Shimoshima (Y. Yabe ! 
herb. ibid. July 22, 1901); Prov. Suo : Yata in Ouchi-mura (7). Nikai ! 
herb. ibid. Oct. 4, 1891); Prov. Musashi : Nerima (H. Yatahe and J. 
Matsumura ! July 4, 1880), Wada-n.ura (If. Yatahe and J. Matsumura 1 
July 6, 1879) ; Prov. Mikawa : Takashi-mura (T, Makino l herb. ibid. Oct. 
28, 1894)^ Oshima in Higaslii-kamo-gori (<?. Hagura 1 July 4, 1896) ; Prov. 
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BcHlOo : Mti Shimidzu-toge (It. Yatabe and S. Okubo ! herb, ibid, July 
1887; T. Makino ! Sept. 1888); Prov. Shinano: Mt. Wada-toge {R. Yatabe 
and J. Matmmura ! July 23, 1880); Prov. Rikuchu : Mt. Kurikotna (T. 
Mdhino ! Aug. 1890) ; Prov. I wash mo : Near Wakatnatsu (♦/, Matsumura ! 
herb. ibid. Aug. 5, 1879); Prov. Murat? : Tokiwano (T. lioakawa ! herb, 
ibid. July 28, 1880); Prov. Shimoisuke : Nikko ( R . Yatabe ! herb. ibid. 
Aug. 1, 1877), Akanutna-no-hara in Nikko (T. Mak ino \ Atlg.*-Sept. 1903). 
Common. As diagnosed above, this differs from the type. 


Rynohospora (Diehostyleie) Umemurse Makino. in Bot. Mag., Tokyo, 
XVII. (1903) p. 187, tab. 7, fig. 8, a. b. 

Setae antrorsely scabrous. 

var. Hattoriana Makino. 

Rynohospora Hattoriana Makino 1. c. p. 189, tab. 7, fig. 11. 

Setae retrorsely scabrous. 

Viola chserophylloides (Kegel). 

Viola pinnata, var. chcerophylloid.es Kegel, PI. Radd. I. p. 222 ; Maxim, 
in Mel. Biol. IX. p. 718; Franch. et Sav. Enum. PI. Jap. II. p. 646. 

Viola pinnata, var. dissecta Miq. Prol. FI. Jap. p. 84 ; Franch. et SaV. 
1. c. I. p. 40, non Turoz. nec Kegel. 

Viola pinnata Franch. et Sav. 1. c. p. 291 (in conspecttt specierutn), 
non Linn. 

Nom. Jap. Ezo-sumire, Eizan-sumire, Rakure-mino. 

Hab. Japan, widely distributed. 

forma simplicifolia Makino nov. 

Leaves long-petiolate, simple, or sometimes shortly subbifid above, ovate, 
obtuse, cordate at the base, crenulato-serrulate, about 5-6 cm. long, 3-4 cm. 
broad ; veins loose, pinnate or subpalmato-pinnate. Flower and fruit as 
in the type. 

Nom. Jap. Hitotsuba-ezosum ire (nov.). 

Hab. Prov. Shimotsuke : Nikko (T. Makino ! Oct. 17, 1904, cult, by 
B. loki). 

Rare. • 

Mi tall* (Mitellaria) japonica Miq. var, intbgripetala Makino nov. 
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' leaves oval-ovate, deeply cordate with a close sinus, acute or subacute, 
shallowly lobate with depressed-ova to-deltoid dentate lobes, very thinly 
pilose or subglabrous, dark-green along the nerves. Petal simple, suhulato- 
filiform, smooth, recurved-refhxed, reddish above. Stigma semiorbicular^ 
2-4-lobulate, red. Flowers in April. 

Ilab. Prov. Musashi : Tokyo, cult. (T. Makinol May 9, 1904). 

This differs from the typical one of Mitella jciponica Miq., which has 
pinnate petals. 


Saxifraga (Diptera) nipponica Makino in Bot. Mag., Tokyo, XV. 

(1901) p. 10. 

Perennial, constantly estoloniferous. Rhizome epiga^ous, glabrous, bay, 
thick, cylindrical, long-creeping, rad leant, di-trichotomously divaricato-ramose 
(the branches dividing from the apical portion of older rhizome), but some- 
times short and erect or ascending with very short few branches and dense 
roots. Radical leaves tufted at the apical end of branches of rhizome, 
long-petiolate, spreading or erect, orbicular to orbiculato-reniforrn, cordate 
with an open or closed sinus at the base, shallowly or obscurely many-lobate 
with sharply and coarsely pauci-pluri-dentate or dentato-serrate (teeth del- 
toid or depressed-ovato-deltoid in shape) lubes, ciliated, disparsed with erect 
or suberect pilose hairs above, thinly pubescent or glabrous beneath, flaccid- 
herbaceous, green, 2-6 cm. long, 2|-7 cm. broad, palmately veined; petiole 
semiterete or cornpresso-tcrete, patently pilose or glabrous, viridescent, 
3-16 cm. long, vaginato-dilated and villoso-ciliated at the base ; cauline leaves 
much reduced in size, shortly vaginato-dilated at the base, remotely placed, 
usually 2 to 4, bract-like, linear, entire, sharply tipped, 7-13 mm. long, 
or sometimes the lowest one with a small (about 8 mm. long) ^flabellato- 
orbicular pauci-dentnte and petiolate blade. Scape erect, much exceeding 
the. leaves and attaining about 30 cm. in height including the panicle, 
slenderly terete, piloso-pubescent with spreading glandular hairs as are the 
rachis, peduncles, and pedicels. Panicle loose, ovato-pyramidal or elliptical, 
7-15 cm. long, 6-12 cm. across : rachis slightly flexuous or only the upper 
portion So ; bract subtending the peduncle, subulato-linear, sharply pointed, 
dilated and pauci-lhciso-serrulate at the base, 5-10 mm. long; peduncles 
spreading, stout-filiform, nearly strict, loosely branched into 1 -4-pedicels, 
with minute linear or subulate bracteole opposite to the pedicels; pedicels 
filiform, .attaining about 2 cm. long. Calyx -5-parted, herbaceous, virides- 
cent, disparsed and ciliated with minute glandular hairs, persistent and 
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slightly increasing the size in fruit ; tube short, adherent to the base of 
the ovary, flatly depressed ; sepals unequal in size and larger in the lower 
ones, patent and then more or less reflexed, ovato-lanceolate or subulato- 
lanceolate, obtuse or acute at the apex, with 3 nerves connected in the 
upper portion, the lowest- one about 3^-4* nun. long and the upper ones 
about 2^-d mm. long in flower. Petals 5, white, thin : the lower 2 much 
larger, pendulous, apparently unequal in size, linear or linear-lanceolate and 
often somewhat falcate, gradually attenuated towards both ends, acuminate 
with an acute tip, sessile, entire, with veins running upwards, the larger 
one about lj~2cm. long and the other 11-1 Jem. long; the upper 3 
patent, broadly ovate, acute or apiculate at the apex, rounded and very 
shortly unguiculatc at the base, entire, obscurely loose-veined, yellow in the 
basal portion. Stamens 10, patent, longer than the upper petals, glabrous; 
filament linear-filiform, attenuated towards the base, about equal to or 
longer than sepals in length, 4-0 mm. long ; anther minute, ovato-oval, 
light rose. Ovary broadly ovoid, divided into 2 parts above and attenuated 
to the styles, glabrous, yellow and nectariferous on the upper side ; styles 
2, erect, gracile, shorter than the ovary ; stigma minute, obliquely subcapi- 
tate ; ovules numerous, minute, oblong. Capsule broadly conico-ovoid, 
about 4 mm. long, the upper half divergent with gracile persistent styles. 
Seeds minute, numerous, ellipsoid, darkish brown, disparsed with minute 
sessile dark granules. Flowers April-June. 

Norn. Jap. Haru-yukinoshita (Spring Saxifraga). 

Add. Hob . Prov. Mljsasiii : Tokyo, cult. ( T. Mahlno 1 May 1904); 
Prov. Hit) a : Yamaguchi in Ono-gori, spent. (T. Sakane ! no. 155, 1904) ; 
Prov. Etchu : Sasahara-mura, spont. ( Y. Hasegawa ! no. 35, May 7, 1904). 

Drosera spathulata Labill. ‘Nov. Holl. PI. Spec. I. (1804) p. 79, 
tab. 106, fig. 1 ? ; Schult. Syst. Veg. VI. (1820) p. 762; DC. Prodr. I. 
(1824) p. 318; Spreng. Syst. Veg. I. (1825) p. 955 ; Planch, in Ann. Sc. 
Nat, Ser. 3, IX. (1848) p. 193; Bot. Mag. tab. 5240 ; Hook. fij. Handb. 
N. Zeal. FI. p. 63 ; Benth. FI. Austral. II. p. 459 ; O. Kuntze, Rev. Gen. 
PL I. p. 233. 

Drosera propin qua R. Cunn. 1 in Ann. Nat. Hist. IV. (1840) p. 109/ 

Drosera Loureirii Hook, et Arn. Bot. Beech. Voy. (1841) j). 167, 
tab. 31 ; Benth. FI. Hongk. p. 130, et FI. Austral. II. p. 460, in nota 
eub D. spathulata ; Forbes et Hemsl. in Journ. Linn. S< c. XXII I. p. 289. 

Drosera Brumanni DC, Prodr. 1. p. 318, quoad sp. chinense, non Vahl. 
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Drosera Brumanni Catalog. /Herb. Coll; Sod. Imp. UftlV« Tokyo 
(1886), p. 70; Ito et Matsum. Tent. FI. Lutch. I. p. 202, non Vfehl. 

Peten tiiah Leaves rosulate (the tuft attaining 4 cm. across), spreading, 
numerous, the blade spathulato-routided or broadly obuvato-totinded, OUne- 
fttcly passed into the lato-lineai* petiole, which is lunger than the blade fetid 
densely pilose with scarious hairs at the base, rounded at the apex, pilose 
with glandular red unequal hairs above, subglabroUs beneath, 2-6 min. 
across, 8-20 mm, iong including the petiole. Scapes 1-4, erect, slender, 
6*20 cm. long including the raoeme, minutely papillose. Raceme simple 
or rarely dichotomous, secuudly few-many-flowered, eiroinatc at first fend 
then erect straight and angustate, shorter than the scape ; raohis filiform, 
minutely papillose; bracts minute, filiform. Flowers about 3-4 mm. acroSs, 
pedicellate, pink red ; pedicel erect after anthesis, shorter than the flower, 
minutely papillose. Calyx 3 mm. long, campanulate, 5-parted, minutely 
papillose ; segments oblong or oblong-lanceolate, tapering. Petals 5, nar- 
rowly obovate, longer than the calyx. Stamens 5, scarcely longer than 
the Calyx ; anther yellow. Ovary obovoid-globose ; styles 3, deeply parted 
into 2 filiform branches, longer than the ovary. Capsule oboVoid-globose, 
shorter than the persistent calyx, dehiscent to 3 1-placetttiferoUs elliptical 
valves. Seeds oblong- fusiform, reticulated. Flowers May-Octoberl 

Nom. Jap. Ko-mdsengoke. 

Ilab. Loochoo : Ogimi-magiri in Ish Okinawa ( Y. Toshiro 1 herb. Sc. 
Coll. Imp. Univ. Tokyo, April 1887), Near Yotitatizan in Is!. Okinawa 
(Si Tanaka ! herb. ibid. May 15, 1891); Prov. Tosa : Kosaidzuno in 
Hata-gori ( T. Makino \ Oct. 1885), Saga (2\ Makino \ Oct. 1885); ProV, 
Hu; Tanabe and Atawa {J. Matsumura and S. Okubol herb. ibid. July 
23, 1883) ; Prov. Mikawa ; Hosotani-mura ( T. Makino \ herb. ibid. Oct. 
28, 1894), Takashi-mura ( T. Malaino\ Oct. 28. 1894), Near Futaliawa ( T. 
Makino ! Oct. 1894), Kaifuku (G. Nagura ! June 25, 1900) ; Prov. Iva- 
dzltsa ; Hama-no-shiba (Herb.! ibid. Aug. 13, 18601, Ichinomiya (7'. Makino l 
Aug. 12, 1897, July 5, 1902) ; • Prov. Suo : Ouchi-mura (Z>. Nukail herb, 
ibid. June 26, 1892); Prov. TotomI : Nobe-mura ( M. Hisamatsu and Y, 
Masuda 1 herb. ibid. May 1889'; Formosa : Daihoku (O. Yoshihara 1 no. 124). 

This differs from Drosera Burmanni Vahl, which has 5 undivided and 
filiform styles. 

Draiftfft Burmauni Vahl, ‘Syn.b. III. p. 56 ’ j Willd, Sp. 0 I. p . 
1544; Pen. Sym PI. I. p. 337 ; Don, Prodr. FI. Nepal, p. 212; SpreDg. 
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Syst. Veg. I. p. 955; DO. Prodr. I. p. 318; Roxb. FI. Ind. IL p. 113; 
Schult. Syst. Veg. VI. p. 760; Wight, 1c. PI. Ind. Orient, tab. 944, et 
111. tab. 20; Wight et Arn. Prodr. FI. Pen. Ind. Or. I. p. 34; Miq. FI. 
Ind. Bat. I. 2, p. 120 ; Planch, in Ann. Sc. Nat. Ser. 3, IX. p. 190 ; 
Hook, fib et Thoms, in Journ. Linn. Soc. II. p. 82 ; Benth. FI. Hongk. p. 
129, et FI. Austral. II. p. 459 ; Oliv. FI. Trop. Afr. II. p. 402 ; Clarke 
in Hook. fil. FI. Brit. Ind. II. p. 424 ; Forbes et Hemsl. in Journ. Linn. 
Soc. XXIII. p. 288 ; Henry, List PI. Formos. p. 42. 

Drosera rotundifolia Lour. FI. Cochinch, p. 232, non Linn. 

Perennial. Leaves rosulate (the tuft about 3 cm. across), spreading, 
obovato-orbieular, shortly cuneate to a not long petiole, fringed with long 
glandular hairs and pilose with shorter glandular hairs above, thinly 
puberulent beneath, 6-7 mm. across, 10-14 mm. long including the petiole ; 
petiole about as long as the blade, fringed with scarious pilose hairs at the 
base. Scapes 1-3, erect, slender, glabrous, about 10 cm. long including 
the raceme. Raceme shorter than the scape, secundly several-flowered ; 
rachis glabrous; bracts minute, linear, minutely papillose, pauci-fimbriate at 
the base. Flower about 6 mm. long, pedicellate, white ; pedicel shorter 
than the flower, glabrous. Calyx deeply 5-parted, sparsely minutely papil- 
lose, 4 mm. long ; segments erect-patent, oblong, rounded-obtuse. Petals 
5, longer than the calyx, obovato-cuneate, attenuated into an unguis below. 
Stamens 5, shorter than the calyx ; filament subulate-filiform. Ovary 
globose, I -celled, with 5 placentas, many-ovuled ; styles 5, undivided, long, 
filiform, curved upwards, with the fringed stigma at the end. Flowers summer. 

Norn. Jap. Kurumaba-mdsengoke (nov.). 

Hah Formosa: Near Daihoku ( Chiyokichi Yoshihara ! no. 143, April 
1902). 

So far as I know, this species has been found nowhere in Japan, 
except in Formosa ; while Z>, spathulate Labill=?/A Loureirii Hook, et 
Arn. (Jap. Ko-mosengoke ) are frequently met with. According to Forbes 
and Hemsley, Carpenter collected it in Araami Oshiraa, but we have no 
specimen of it from there. 


Drosera longifolia Linn. Sp. PI. p. 282 ; Koch, Syn. FI. Germ, et 
Helv. ed. 3, p. 78 ; Ladeb. FI. Ross. I. p. 261 ; Hegel, PI. Radd. I. p. 
258 ; Hillebr. FI. Hawai. Ish p. 122 ; Makino in Bot. Mag., Tokyo, XIV. 
p. 33. 

Morelia longifolia All 1 Fl. Pedem. II. p* 88 (1785) \ 
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Drosera anylica DC. Prodr. I. p. 318 ; Engl. Bot. tab. 869 ; Hook. 
FI. Bor.-Amer. I. p. 81 ; Torr. et Gray, FI. N. Anier. I. p. 146. 

Drosera americana Willd. Enuin. PI. Hort. Bot. Berol. (1809) p. 340. 

Perennial. Leaves tufted, erect, long-petioled, attaining about 14 mm. 
long including the petiole, the blade shorter than the petiole, spathulato- 
linear, rounded-obtuse at the apex, gradually attenuated below and passing 
into the petiole, pilose with patent glandular long red hairs above, glabrous 
beneath, 1-3J cm. long, 2-4 mm. wide ; petiole slender, villose with scarious 
hairs at the base. Soape erect, straight, slender, glabrous, longer than 
the leaves, about 13-21 cm. long including the raceme. Raceme shorter 
than the scape, secundly about 3-8-flowered, circulate before anthesis ; rachis 
glabrous ; bracts minute, filiform. Flowers about 5-7 mm. across, pedicel- 
late, white ; pedicel erect, glabrous, 2-6 mm. long. Calyx campanulate, 
5 -parted, nearly glabrous, 4-5 mm. long ; segments oblong, acutish-obtuse, 
laxly minutely glnndulous on the margin. Petals 5, cuneato-Bpathulate, 
rounded at the apex. Stamens 5, longer than the calyx ; filament filiform ; 
anther rounded. Ovary cylindrico-ellipsoid ; styles 3, deeply parted into 2 
long, filiform branches, nearly as long as the ovary. Capsule scarcely 
longer than the persistent calyx in height, cylindrico-ellipsoid, dehiscent into 
3 l-placentiferous valves. Seeds numerous, subspathulato-oblong, compress- 
ed, 1- nearly 2 mm. long ; embryo oblong, ^ as long as the testa. Flowers 
July- August. 

Nom. Jap. Nagaba-no-mosengohe. 

Hab. Prov. I wash ieo : Ose-daira (B. Hayata 1 July 3, 1898, July 30 
1903; K. Nemoto 1 Aug. 1899; D. Hoshi\ Aug. 1903; G. Nalcahara\ 
July 1903, Aug. 1904) ; Prov. Chishima (Kuril Isl.): Mt. Atoiya in Isl. 
Etrof (T. Kawakami, Aug. 11, 1898). 

Rare in Japan. It was first discovered and collected by Mr. Bunzo 
Hayata in above cited locality, Japanese one belongs to a. vulgaris of 
Koch. 


{To be continued.) 






Observations on the Flora of Japan. 

( Continued from p. 22 .) 

By 

T. Makino. 


Drosera indica Linn. Sp. PI. p. 282 ; Richt. Cod. n. 2232 ; Houtt. 
Nat. Hist. XXVI. (1777) p. 294, et Linn. Pfl.-Kyst. VI. p. 271 ; Willd. 
Sp. PI. I. p. 1546 ; Pers. Syn. PI. I. p. 337 ; Spreng. Syst. Veg. I. p. 955 ; 
Schult Syst. Veg. VI. p. 767; DC. Prodr. I. p. 319; Roxb. FI. Ind. II. 

p. 113 ; Wight et Am. Prodr. FI. Pen. Tnd. Or. I. p. 34 ; Miq. FI. Ind. 

Bot. I. 2, p. 120 ; Wight, 111. tab. 20, f. O ; Hook. fll. et ThomB. in Journ. 
Linn. Soo. II. p. 82 ; Planch, in Ann. Sc. Nat. Ser. 3, IX. (1849) p. 204 ; 
Hance in Journ. Hot. (1880) p. 261; Oliv. FI. Trop. Afr. II. p. 402; 

Benth. FI. Austral. II. p. 456; Clarke in Hook. fil. Brit. Ind. II. p. 424; 

Maxim, in M61. Biol. XII. p. 459; Forbes et Hems!, in Journ. Linn. Soo. 
XXIII. p. 289. 

Drosera serpens Planch. 1. c. 

Annual, with short fibrous roots. Stem simple, usually erect, or decum- 
bent, narrow, minutely pubescent, attaining 24 cm. in length. Leaves sparse, 
often spreading, or sometimes reflexed, angustato-linear, acuminate, attain- 
ing about 9 cm. long including the petiole, very pilosorpubescent with long 
delicate glandular hairs on the upper surface, pale green ; petiole not long, 
glabrous, indistinct from the blade. Raceme leaf-opposite or produced 
between leaves on the opposite side of them, often longer than the leaves, 
spreading, laxly 2-9-flowered, rachis slender, minutely pubescent ; bracts 
minute, filiform. Flowers pedicellate, about 9 mm. across, rosy (f. rosea ) or 
white ( f. albijlord) ; pedicels spreading, minutely pubescent, 4-13 mm. long. 
Calyx 5-parted ; segments subulato-lanceolate, tapering, minutely pubescent. 
Petals 5, patent, longer than the calyx, spathulato-oblong. Stamens 5, 
about as long as the calyx. Ovary obovoid-oval ; styles 3, parted into 2 
long filiform branches, long-stigmatiferons above. Capsule oval-ellipsoid, 
hardly shorter than or equal to the persistent calyx, 1-cell ed, dehiscent into 
8 1— pjaeeatiferous valves. Seeds black, obovoid ; testa prominently aealari- 
form-reticulated. Flowers July-October. 

Nom. Jap. Nagaba-iahimochiso. 
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Hab. Prov. Mikawa: Takashi-mura (T. Makino \ Oct. 25, 1893, Aug. 
1899, f. rosea), Takatori-mura iu Aomi-gori (0. Nagura ! Oct. 12, 1899, 
f. rosed), Horikiri in Atsumi-gdri (0. Nagura ! Aug. 2, 1901, f. albiflora ) ; 
Prov. Kadzusa : Ichiuomiya (Herb. ! Sc. Coll. Imp. Univ. Tokyo, Aug. 1880 ; 
T. Makinol Aug. 11, 1897, Aug. 10, 1901, July 5, 1902, f. albiflora ); 
Ise : Yasudzuka-shinden in Kawage-gori (M. Kawasaki ! Sept. 14, 1903). 

This is sparingly found in the provinces of Owari, Ise, Mikawa, Ka- 
dzusa, Hitachi, etc., in Middle Japan. There are two forms, one with 
white flower (f. albiflora), the other rosy flower {/. rosea) ; the latter form 
is slightly more robust. 


Aldrovanda vesiculosa Linn. Sp. PI. p. 281 ; Richt. Cod. n. 2226 ; 
Lam. 111. tab. 220 ; Willd. Sp. PI. I. p. 1543 ; Pers. Syn. PI. I. p. 336 ; 
Spreng. Syet. Veg. I. p. 956 ; DO. Prodr. I. p. 319 ; Reichb. FI. Germ. 
Excurs. p. 711 ; Roem. et Schult. Syst. Yeg. VI. p. 759 ; Ledeb. FI. Ross. 
I. p. 262 ; Nyman, Syl. FI. Eur. p. 229 ; Casp. in Bot. Zeit. (1859) p. 
117-123, 126-132, 133-139, 141-150, tab. 4-5, et (1862) p. 185-188, 
201-206, tab. 7 ; Hook. . fil. et Thoms, in Journ. Linn. Soc. II. p. 83 ; 
Wight et Arn. Prodr. FI. Pen. Ind. Or. I. p. 34 ; Planch, in Ann. Sc. 
Nat. Ser. 3, IX. p. 304 ; Clarke in Hook. fil. Brit. FI. Ind. II. p. 425 ; 
Korsh. in Act. Hort. Petrop. XII. p. 311 ; Makino, Phanerog. et Pterid. 
Jap. Ic. 111. tab. 38. 

Aldrovanda verticillata Roxb. FI. Ind. II. p. 112. 

Aldrovanda vesiculosa var. verticillata Darwin, Insect. PJ. p. 329 ; 
Makino, Notes on Jap. PI. XIX. in Bot. Mag., Tokyo, VII. (1893) p. 
285, tab. 11. 

Aquatic perennial, floating, rootless, weak, diaphanous, green. Stem 
terete, with many nodes, simple or loosely few- (1-4) branched, foliate 
throughout, 6-26 cm. long. Leaves numerous, situated on nodes, patent, 
6-8-verticillate ; whorls approximate, 1^-2 cm. in diameter ; the blade small, 
cochlear, conduplicate and vesiculose, semiorbicular, with a very minute 
spinose point (which is the projecting tip of the midrib) at the top, very 
shortly stipitate or sessile, minutely hairy towards the centre internally, nar- 
rowly' folded and loosely ciliated on margin, 2^-4 J mm. long; petiole oblong- 
cuneate or linear-cuneate, longer than the blade, cellular, 1— nerved, 3-7 mm* 
long, 5-6-long-fimbriate (the hairs nearly as long as the petiole and min- 
utely spinulose except the base) at the top, in those under the pedicel dee- 
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titute of the blade but 6-8-fimbria te (the middle hair very short but others 
long) at the top. Flower normally expanded (for a few hours in day) iU 
air, small, axillary, solitary, pedicellate, ebracteate, a few to a plant, 6 mm. 
across, greenish ; pedicel erect when flowering and then soon curved down- 
wards, longer than the flower and leaves, 6-18 min. long. Calyx deeply 
5-parted, green ; segments patulous, ovato-oblong or oblong-lanceolate, obtuse, 
minutely subdenticulate, vein inconspicuous. Petals 5, erect-patent, longer 
than the calyx, obovato-oblong, rounded-obtuse, membranaceous, with a few 
delicate veins, marcescent, 3^—4 mm. long. Stamens 5, included ; filaments 
linear-subulate, erect ; anther broad, didymous, introrse, sultconnivent. 
Ovary ovoid, shorter than the calyx, 1-locular, 5-placentiferous, thin- 
walled; styles 5, filiform, shorter than the ovary, patent, then soon strongly 
curved upwards and its irregularly many-parted terminal stigmas conniv- 
ent together with anthers ; ovules 10, 2 to a placenta and situated in its 
middle, obovato-oblong, more or less contracted below, with a very short 
funicle. Capsule globoso-ovoid, longer than the persistent calyx, with styles 
at the top, 1-locular, 5-thin-valved, 10-seeded; 4-5 mm. long. Seeds 
ellipsoid, with a process at the base, 1 mm. across ; testa black, crustaceous, 
shining ; embryo very minute and short ; albumen copious. Flowers July- 
August. 

Nom. Jap. Muzina-mo (T. Makino). 

Hab. Prov. Musashi: Yoda in Koiwa-mura ( T . Makino ! May 11, 
1890, Aug. 1893, Aug. 7, 1894, Aug. 1902 ; S. lkeno ! herb. Sc. Coll. 
Imp. Univ. Tokyo, Sept. 1890); Prov. Hitachi: Nasaka-ura in Namekata- 
gori ( Y. Suzuki \ July 15, 1902). 

Rare. In ours, the flower is normally expanded and the petals are 
not calyptrately connivent. It was discovered by me in May 11, 1890, 
and July, 1891, in flower, in stagnant water of a small pond about 
rice-field in Yoda at Koiwa-mura on the river side of Yedo (a main divis- 
ioU of R. Tone), about 7 miles east of Tokyo. Its occurrence in this 
Country is very interesting for the investigation of Japanese Flora. 


Platanthera (Bifoline) Okuboi Makino sp. nov. 

A terrestrial orchid, 20-45 cm. high, glabrous. Tuber elongately an- 
gustato-fusiform, perpendicular ; roots few, simple. Stem erect, stout, 
straight, sheathing with 2—3 vaginate cataphylls at the base. Leaves 5-8 ; 
the lower 2 larger and normal, equal or nearly so in size and in form, 



26 


BOTANICAL MAGAZINE. 


CVoi, XIX, 


10 -20 em. long, 3-5 cm. broad, approximate, erect-patent, elliptical to nar- 
rowly oblong, obtuse at the base, obtusely to narrowly attenuated and 
amplexicaul at the base, evaginate, membranaceous, 7-8-Derved on each 
side ; transverse veinlets oblique and loose, with a few simple or 2 — 3 — 
forked erect branches on the upper side ; upper leaves laxly disposed, ad- 
pressed or erect-patent, lanceolate, attenuated above with an obtuse point ; 
semiamplexicaul, evaginate, 2—6 cm. long, the lowest one sometimes attain- 
ing about 12 cm. long. Raceme erect, densely or rather densely many- 
flowered, 5-10 cm. long, 3-4 cm, wide ; rachis straight ; bracts erect-patent, 
foliaoeous, lanceolate to ovato-lanceolate, acuminate with an obtuse point, 
equal to or slightly longer than ovaries, membranaceous, 3- several -nerved, 
with loosely anastomosing veinlets, attaining about cm. long* Flower 
viridescent white ? Sepals membranaceous ; the upper one erect, ovate or 
subdeltoid-ovate, obtuse, sub-5-nerved, 6-8 mm. long, 4— 6 mm. wide; 
lateral ones patent-reflexed, slightly oblique in shape, ovato-lanceolate or 
oblong-lanceolate, obtuse, longer than the upper one, 3-5-nerved, 8-10^ mm« 
long. Petals erect, slightly lower than the upper sepal, thickish, subfal- 
cately ovato-linear or oblong-linear, obtuse, 3-nerved, about 6-6J mm. long. 
Labellura lanceolato-ligulate, obtuse, entire, carnosulate, sub-5-nerved, about 
10 mm. long, 3—3^ mm. wide at the base ; spur longer than the ovary, 
elongate, narrow, falcate towards the apex, about 2^-3 cm* long. Column 
short, broad, emarginato-bifid at the top; anther-cells remote, obovoid- 
oblong ; rostellum broadly obtuse ; column-auricles ellipsoid. Ovary angus* 
fate, arcuate, gradually attenuated above, about 1^ cm. long. 

Nom. Jap. Hachijo -tsiiresagi (nov.). 

Hab. Isl. Hachijo : Niehiyama ( Salmro Ohubo ! herb. Sc. Coll. Imp. 
Univ. Tokyo, May 13, 1887). 

This species is known only from Isl. Hachijo. It is allied to Platan- 
thera japonica (Thunb.) Lindley, of which the tuber is horizontal, the 
lower larger leaves more than two, the upper sepal subovato-ellipfcicad and 
much concave, the lateral sepals shorter and broader, and the base of tbe 
anther-cells more produced ; the veinlets of leaves are also different. It 
differs also from Platanthera chi err ant ha Oust, in all the respects except the 
bifolious habit. The nearest allied species seems to me to be Platanthera 
orbiculata (Pursh) Lindl. of North America. 


Platanthora (Bifolias) ussuriensifi (Regel at Maack) Manila* if* 
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Mel; Biol. XII. p. 551 (188(3) ; Kranzl. Orchid. Gen. et Sp. I. p. 629; 
Rolfe in Jou-rn. Linn. Soc. XXXV L p. 57. 

Habenaria nssuriensis Miyabe FI. Kuril. Isl. n. 251. 

Platanthera tipuloules var . y. ussurirmis Regel et Maack, Tent. FI. 
Ufisur. n. 477, tab. 10, fig. 7-9 Q>esfi.) ; Franch. et Sav. Enuro. FI. Jap. 
II. p. 32. 

Platanthera litrbiola var . japonica A. Finet. in Bull. Soc. Bot. France, 
XLVII. (1900) p. 281. 

A terrestrial orchid, 20-52 cm. in height, glabrous. Tuber slender, 
root-like, horizontal or obliquely so ; roots few, simple. Stem erect, slender, 
sheathing at the base. Leaves several, membranaceous ; lower 2 larger, 
erect-patent, vagiuate, remote or approximate one another, the lowegt one 
largest, oblanceolate to obovato-oblong, gradually cuneato-attenuated below, 
obtuse at the apex, delicately several-nerved on each side, with oblique 
transverse veinlets, 8— 15 cm. long except the vagina, 18-43 mm. broad, the 
next one smaller, oblong-lanceolate to linear-lanceolate, gradually cuneato- 
attenuated below, attenuated above and with an obtuse or acute point, few- 
several-nerved on each aide, 4- 15 cm. long, 4-33 ram. broad; the rest ones 
bract-like, adpressed, evaginate, amplexicaul, angustato-subulato-lanceolate or 
subulato-linear, acuminate, the lower one attaining about 3J cm. or rarely more 
long. Raceme erect, rather loosely many-flowered, about 6-21 cm. long; 
rachis slender, glabrous ; bracts erect-patent, exceeding the flowers or equal 
to ovaries in length, angustately sulmlato-laneeolate or subulato-linear or 
subulate, acuminate, embracing the ovary by its base, membranaceous, 3- 
sub-5-nerved, attaining about 2 cm. loug. Flowers small, flavo-viridescent. 
Sepals thin, 3-nerved; the upper one erect, ovato-orbiculate to elliptical-oval, 
rounded at the apex, concave, 2-2^ mm. long ; lateral ones refiexed, oblong, 
somewhat oblique in form, slightly longer than the upper one, 2£-3J mm. 
long. Petals erect, connivent with the upper sepal, carnosulate, equal to 
or slightly shorter than the upper sepal, lato- linear sometimes spathulate 
and arcuate, rounded-obtuse, 2-nerved. Labellum carnosulate, 2^-4^ mm, 
long, rounded-obtuse or truncate sometimes subcordato-truncate at the base, 
trifid below, the midlobe larger, ovato-obloug to narrowly oblong, or sub- 
triangular-oblong, rounded-obtuse at the apex, entire ; the basal lobes patent, 
shortly obliquely subtriangular-ovate, obtuse or acutish, much shorter than 
the midlobe; spur pendulous, filiform, shortly attenuated with an obtuse 
point at the apex, often hardly enlarged towards the apex, equal to or 
slightly shorter than the ovary in length, slightly arcuate, about 6-7 mm. 
long. Column short and broad, truncate or emarginato- truncate at the- 
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top ; anther-cells not long, distant ; rostellum semiorbiculato-deltoid. Ovary 
angustate, gradually attenuated towards the top, about 0-8 mm. long. 
Nom. Jap. Ko-tomhoso (T. Makino). 

Hab. Prov. Shimotsuke : Nikko (J. Matsm>mva\ herb. Sc. Coll. Tin]), 
llniv. Tokyo, Aug. 13, 19, 1885; T. Makino \ Aug. 1884); Prov. Kodzukk : 
Mt. Haruna ( R . Yatabe and S . Okubol herb. ibid. July 17, 1886) ; Prov. 
Echigo : Mt. Shimidzu-toge (JS. Yatabe and j&. Okubol herb. ibid. July 19, 
1886), Mt. Myoko ( S . Matsuda ! herb. ibid. July 26, 1894); Prov. Sagami : 
llakone (Herb. ! ibid. Aug. 26, 1880, Sept. 2, 1883 ; T. Makino ! Sept. 
25, 1886) ; Prov. Ise : Mt. Asarna (Herb.! ibid. Aug. 4, 1883), Wataraye- 
gori ( Y . IJyematsu and K, Teraokal 1903); Prov. Hitachi: Mt. Tsukuba 
(O. Orvatari ! herb. ibid. Aug. 27, 1895) ; Prov. Shinano : Mt. Yatsugatake 
( F. Yabel herb. ibid. Aug. 19, 1902); Prov. Tosa : Mt. Kurotaki (2 7 . 
Yoshinagu ! Sept. 1890). 


Scirpus (Monostachyi) pseud o-flui tans Makino sp. now 
Quite pale green. Roots csespitose, fibrous. Stems aespitose, simple, 
or loosely short-ramose above, decumbent, radicant, inultinodulose, partly 
enclosing with sheaths of leaves, foliate throughout, slender, terete, smooth, 
attaining about 32 cm. in length, the internodes much shorter than leaves. 
Leaves alternate, but subfaseiculate at the top of stems, sheathing at the 
base, angustato-linear, entire with smooth edges, but hardly scabrous towards 
the apex, acute or subobtuse, flat but often shallowly subcanaliculate below 
in front, flatly rounded dorsally, rather thickish, rather strongly 3-4-nerved, 
with very loose transverse distinct veinlets between nerves, attaining 16 cm. 
long including the shething portion, g-2 ram. wide; sheath tubular and 
often at length breaking, with a subtruncate mouth, pale-membranaceous, 
attaining 2^ cm. in length. Peduncles 1 or 2 (approximately placed) at 
the top of stems, slender, rather stout, compressed (oblong in section), 
with smooth edges, slightly contracted at the top, monostacbyns, shorter 
or longer than leaf-like bracts, but, when there 2 present, its superior one 
enclosed by sheaths with a much reduced lamina, 5-14 cm. long, enclosed 
with the sheath of bracts at the base. Spickelet solitary, terminal, ellip* 
tical to oblong, obtuse or acutish-obtuse, 5-7 mm. long in flower, many- 
flowered (about 17-30 in number), glumes all fertile, without inferior empty 
glume. Glumes densey imbricated, ovate to oblong-ovate, obtuse, hyalinq- 
membraaaceous towards ihe quite entire margin, green towards the midrib* 
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concave, subcarinate with a smooth edge, delicately and indistinctly 6-9-striate 
on eash side of the midrib, 4-4J mm. long, 2-3 mm. broad, the outermost 
one erect, shorter or sometimes somewhat longer than spikelet, with a flower 
in its axil, subulato-oblong to oblong-linear, or linear, acute or subobtuse, 
entire, often leaf-like and thickish above, 3-4-nerved, with transverse veinlets 
between nerves, delicate and embracing the base of spikelet at the base, 
4-7 mm. long. Rachilla notched, glabrous. Stamens 3 ; filaments fili- 
form ; anther linear, yellow, subbifid-truncate at the base, acute with a 
connective-tip at the apex, about 1^ mm. long. Ovary sessile, oblong- 
elliptical, compressed, smooth, pale, about 1 mm. long ; style much longer 
than the ovary, about 5J mm. long, rather stout, very deeply bifid, arms 
filiform, minutely puberulent, much longer than the smooth connate portion. 

Nom. Jap. Byakko-i , Uki-i (nov. ). 

Hal >. Prov. I wash mo : Tonokuchi-hara (G. Nakahara \ Aug. 1904); 
Prov. Shimotsuke : Otahara ( T r . Watanabe ! Jan. 3. 1905). 

Rare. This species is very closely allied to Scirpus fluitans Linn., 
from which it differs by its robustness and stiffness in every respect, quite 
viridescent habit, broader and longer leaves, larger and numerous-flowered 
spikelets, and the more or less distinctly leaf-like lowest glume. Possibly 
a remarkable variety of S. fluitans Linn. 


Taraxacum officinale Weber, var. £. lividum Koch, Syn. FJ. 
Germ, et Helv. ed. 3, p. 367 ; Herd. PI. Kadd. III. 4, pp. 39, 43 ; A. 
Gray. Syn. FI. N. Amer. I. 2, p. 440. 

Leontodon lividus Waldst. et Kitaib. ‘ PL Rar. Hung. II. p. 120, tab. 
115’; Willd. Sp. PL III. p. 154 5. 

Taraxacum palustre DC. FI. Fr. IV. p. 45, et Prodr. VII. p. 148. 
Leontodon palustre Smith 1 FI. Brit. II. p. 823/ 

Leontodon Taraxacum ft. palustre Wimiu. et Grab. 1 FI. Sil. II. p. 

225/ 

Taraxacum officinale var. palustre Syme Engl. Bot. ed. 3, V. p. 143, 
tab. 804. 

Leaves glabrous or subglabrous, obovato-oblong, gradually long-attenuated 
below, rounded-obtuse with a sharp tip at the apex, sharply and irregularly 
subruncinato-dentate or repand-subdentate. Flower yellow. Scape thinly 
tomentose under the head, exceeding the leaves, in fruit attaining about 
5 deoim. in height and glabrate. Involucre glabrous, nigrescent when 
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dried ; the external scales adpressed, ovate to ovato-lanceolate, acuminate 
with an obtuse point ; interior scales angustate, eoorniculate below the 
apex. Achene obovatoJinear, 5 mm. long, umberJsabel-ooloured, squamoso- 
muricate towards the apex. 

Norn. Jap. Miyama-tampopo (nov.). 

llab. Prov. Shinano : Shirouma M. Orii ! Aug. 1902 ; Y. Yabe ! 
herb. Sc. Coll. Imp. Univ. Tokyo, Aug. 26, 1902 ; A. Yasuda I Aug. 
1904). 

This variety is new to the Flora of Japan. 


( To be continued.) 






Trichomanes Formosense et Loochooense. 


auctore 

Y. Yabe. 

Prof. Hot. I Olivers it. Imperial. Peking. 


1. Trichomanes peltatum Bak. in Journ. Linn. Soc. IX. p. 336. 
t. 8. c. ; Baker et Hook. Syn. Fil. ed. II. p. 73 ; Benth. FI. Austr. VII. 
p. 701; Luerss. Die Farn. d. Samoa p. 5 ; Christ, Farnkr. d. Erd. p. 24; 
Christ, in FI. Samoa Ins. in Engl. Bot. jalirb. XXIII p. 337; Sadebeck 
in Nat. Pfl. fam. I. abt. 4. p. 104. 

Hub. Loochoo (Liukiu) : Insula Okinawa, in monte Onna (K. Miyake). 
Formosa boreali, in tractu Paehina (T. Makiuo); Rahao Prope Taipeh 
(Tv. Miyake). 

2. T. Motleyi V- D. Bosch. Hymenoph. Jav. p. 5. t. I ; Bak. et 
Hook. Syn. FI. p. 73 ; Bak. in Journ. Linn. Soc. IX. p. 331 : Bedd. 
Handb. Fern. Br. Ind. p. 37 ; Carr, in FI. Yit. p. 342 (in nota) ; Christ, 
Farnkr. d. Erde, p. 24; Sadebeck in Nat. Pfl. fam. I. abt. 4. p. 104; 
Yabe, Bot. Mag. Tokyo, XYI. p. 46. 

T. Ilenza tense Bedd. Bern Br. Ind. t. 183. 

Halt. Formosa : Insula Kdtb (Botel tobago), cum. T \ flieula inter- 
mixtum (K. Miyake). 

3. T. Neilgherense Bedd. Fern S. Ind. p. 2. t. 6 ; Bak. in Journ. 
Linn. Soc. IX. p. 339; Bak. et Hook. Syn. Fil. p. 74; Bedd. Handb. 
Fern. Br. Ind. p. 37. 

Folia obovata basi cuneata brevi-stipitata usque 2 cm. longa 4-5 mm. 
lata, membranacea utrinque glabra viridia, apice rotundata margin© undulato- 
integra ; costa media simplex ; venre alternate sirnplices furcataeve ; venukc 
spurke tenuissimte apice venulis infraraarginalibus continuentes. Sori ter- 
minales 1 vel 2 immersi ; indusium cylindricum, limbo sub- bilabia to. 

Hab . Formosa boreali, Urai in jurisdiction© Taipe, ad rupes humidas 
(K. Miyake). 

4. T. formosanum Y r abe. Bot, Mag. Tokyo XVI. p. 46 (jap.) 
Rhizoma'horizontale filiforme ramosum laxe intricatum fusco-tomentosum. 

Stipes remotiusculus 2-4 mm. longus tenuis glaber. Folia variabilia nunc 
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simplicia oblonga 8—10 mm. longa, nunc bi-trifida segmentis oblongis eimp- 
licibus, v. seepe pinnati-lobata basi plus minus rotundata. Lacinia oblonga 
simplex fiiceatave apics. ©btua* rotundata. naantbranacear oifonaaa-vmfiir glabra ; 
venae simplices minutissime ciliolatae, e cellulis hexsedris marginalibus elongato- 
trapezoideis 1-2-seriatis ; venula spuria inframarginalis continua v. etiam 
interrupta. Sori terminales, indusium subcylindricum apicem versus sensim 
dilatatum limbo amplo. Receptaetdm filiforme 1-2 mm. tubo longior. 



Hob. Formosa : in*. Kdtfr (BetoMtobagO') Xeg. K Miyake 1 
Species T. vitiensi Bak. valde affinis, distat frondibus ssepisskae divim, 
venulis spur!* iuframargimlifcos. 

■ -Fig. 1. Fknta m wrt. mag . ; fig. 2. pan frondis ~ fig. 3. partes mar- 
ginal** fimadk ; fig. 4. 
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5. TV pnrvulum Poicet. Encycl. Bot. Till. p. 44 ; Spri Syst. V#g. 
IT. pi 128. (partiro) ; Blume,. Eqiutb. PI. Jav. Fil. p. *223. ;• Hook. Sp. Fil. 
L. p» 118 t.. 89. A ; A. Kunze, Bot Zeit. 1843 p. ; B'eddl F. S. lad. 
t. 179; Booth. Ft Hongk. 462; V. D. Bosch. Sym. Hym. 13 (partim) ; 
BeclcL Handh. F. Be. lad. p. 39 ;• Kuhn, Fil. Afr. p» 35 ; Miq. Prol. FI. 
Jap. p. 347; Hillebr. FI. Hawai. Id. p. 635- ; F ranch, et Sav. Enum. PI. 
Jap. XL pi 207 Christ, FI. Samoa 1st. in Engl. Bot. Jalurb. XXIII. p. 
331? ; Christ, Fatrakr. d. Erde, pi 27 ; Bak. Jooru. Bot XXVIII. p. 262. 

Hab. Loochoo : Archip. Yayeyama, ins. Yonakuni (S. Tanaka). 
Formosa boreal i : Urai prope Kooehoo m>& ptrocul a Taipeh (K. Miyake), 
Keknsg (T. Mafcinn), Ins. K6t& (Botel- Tobago) (K. Miyake). 

6. T. mtnnm Bak. et Hook. Syn. Fil. p. 77. 

T. KwnsLi Bedd. Fern. Br. lad. t. 286 ; Clarke, Her. F. N. Ind. p. 
440'; Bedd. Handbi F. Br. I»d. p. 4Q. 

Crepidomanes nanum V. D. Bosch. Hym. Suppll p. 122. 

Rhizoma horizontale longe repens tomentosuna. Stipes breviseimus 
1—2 mm. langus. Frondes l|aa longee, 7 nwn. latae, basi cuneatse 
pinna tifidbe ; p£nn;« lineari-obBoogas 1 mu®». .lahe 5-7 ram. Koogte m*in«rvtte, 
margins integne ; vemike aporiae margi Dales. Sori terminates aropiiatis. 
Hab* Formosa ; Ins. Koto boreal i (K. Miyake). 

7. T. htrmile Foest “ Ptodtr. n. 464 ” ; S» r . Syn. Fil. p. 143 et 371; 
WafeL Sp. PI. Y. p. 507 ; Hk. et &rw. I a. Fil. t. 85; Hk. Sp. Fil. I. p- 
124 ; Bak. et Hk. Syn. Fil. p. 80 ; Hook. Handb. Fit News. p. 35© ; 
Canth. in FL Vit. pi 343 ; Luerss. Die Farm d. Samoa Ins. 9 ; Christ 
in Engl. Bot. Jahrb. XXIII. p. 336 ; SadWbeck in Nat. Ft. Fam. I. 4. 
p; 105. 

Hab* Formosa: Urai (K. Miyake). 

8. T. bipunctatum Poir. “ Encyc. VIII. 69.” 

T.. jttiaria Bory. Hk. Sp. Fil. I. p. 124 ; Kze, in Bot. Ztg. 1847. p. 
327 ;; Zoll. Syst. Vera, pi 46 ; Yabe, Bot. Mag; XVI. P. 47. 

Didimoglossum filicula Desv. Presl. Ilymenoph.p. 25. t. Till. A ; V. 
B. Bosch. Hymenopk. Jav. p. 35 

JJpme nephyffl um alatum Scbk. Farnkr. p. 133. t. 135. lx 

Hath. Formosa: Ins. Kot5 (Botel tobago) australi. Leg. K. Miyake. 

9L T. japozacam Fr. et Sav. Ewum. PI. Jap II. p. 618 ; Christ, 
FR Fanriea. in. BulL d. Herb. Boies. Tome VII. no. 11. p. 817; T. 
Malrino, Pbanerog. et Pteridoph Jap. Icon. IBnstr. PI. XXI. 

Hab. Loochoo : Insula Okinawa, in rooute Dana. 

10. T. auriculatum Bl. Enum. PI. Jav. Fil. pi 223; Hock. Sp. 
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Fik I, p. 133; Hook. & Bak. Syn. Fil. p. 28 ; Clarke, Rev. Fern. N. 
Ind. p. 441; Bedd. Handb. p. 44; Christ, in Ann. J. Bot. Bint. XV. 
p. 99 ; Sadebeck N. Pfl. Faro. I. 4. p. 107 ; Bak. Journ. Bot. XXVIII. 
p. 262 ; Christ, Farnkr. p. 29 ; Henry, List Form. PI. p. 110 ; Christ, 
Bull. Herb. Boiss. ser. 2. Tome IV. (1904) p. 609; T. Makino, Phan, et 
Pterid. Jap. Icon. 111. pi. XXII. 

C ephal omanes aurimlatum. V. I). Bosch. Hym. Jav. p. 34 t. 25. 

Lacostea aurieiilata. Prantl. Hymenoph. p. 50; Luerss. in Engl. Bot. 
j. b. IV. p. 354. 

Hab. Loochoo ; Ins. Amami-Oshima (A. Tashiro), in monte Naon (T. 
Uchiyaraa) ; Ins. Okinawa, in tractu Kunchan (A. Tashiro) ; Ins. Yayeyama 
(A. Tashiro). 

Formosa boreali : Rahau, in jurisdictione Taipe, ad truncos muscosus 
(K. Miyake); Kachinro (C. Owatari); Dikui — Suiteilyan (Owatari) ; Formosa 
australi, circa Bon tansha (K. Miyake). 

11. T. Miyakei ro. 

Rhizoma horizontale repens rigidulurn tomentosuni. Stipes erectus 
10-15 cm. : longus glaber sursum anguste alatus. Frons 15-27 cm. longa, 
7-11 cm. lata, oblongo-lanceolata stricta flexilis bipinnata. 

Pinmn 1 ordinis alternate remotre ovato-oblongre acutfe (nec acuminatro) 
3-7 cm. longae 3 cm. latso basi suhinaquilaterales cuneatoe. Pinnae II ordinis 
rhombeo-oblongm v. ovato-oblongro 1^-2 cm. longse 1-1* cm. latte alternate 
bipin natifidse. Lacinulse lineares 1 mrn. latae (in sicco angustione) 2-3 mm. 
jongae apice obtusae saepe emarginatee unicostatro membranacete laete virides 
glabrse, e cellulis uniformibus raediocribus oblongis contexts. Rhachis anguste 
alato-marginata. Sori in pinnis secundariis axillares pauci ; indusium anguste 
ala turn cylindricum limbo recto subangustato. Receptaculum longissime ex- 
sertum 7 mm. longum. 

Hab . Formosa : Rahau, in jurisdictione, Taipe, legit K. Miyake. 

T . caudato affine, a quo pinnis remotioribus laminis viridibus nec 
atrc-viridibus differt. 

12. T. javanicum Blume. Enum. II, 224 ; Hook. & Grev. Ic. Fil. 
t. 240; Hook. Sp. Fil. I. p. .150; Garden Fern t. 37 ; Kunze, Bot. Zeit. 
1847 p. 370. (partial) ; 1848 p. 304; Zoll. Syst. verz. p. 47; V. D. Bosch 
in Plant. Jungh. I. p. 551 ; Bedd. Fern Br. Ind. t. 180 ; Bak. Syn. Fil. 
p. 88 ; Luerss. Flora 187 6, XXXIV. p. 226; Ibid. Fil. Grteff. p. 242 ; 
Benth. FI. Austr. VII. p. 702 ; Clarke, Rev. F. N. Ind. 442; Bedd. 
Handb. p. 44; Christ, Ann. j. Bot. Buit. XV. p. 100 ; Christ, Farnkr. p. 
29; Bak. Journ. Bot. 1885. p. ,103.. 
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Cephalomanes javanicum Presl. “ Epimel. p. 258 ” ; V. D. Bosch. 
Hym. Jav. t. 22. 

C. zollingeri V. D. Bosch. Hym. Jav. t. 23. - , 

C . rhomboideum V. D. Bosch. Hym. Jav. t. 21. 

Ifab. Loochoo : Archip. Yayeyama, in monte insulis Iri-omote (A. 
Tashiro). 

Formosa : Ins. Koto (Botel-tobago) Leg. Iv. Miyake. 

13. T. rigidum Sw. Syn. 144; Willd. Sp. pi. Y. p. 512; Hook. 
Sp. Fil. I. 133; Knnze, Bot. Zeit. V. 402; Bedd. Fern. S. I rul. t. 8; V. 
I). Bosch. Syn. Hymen, p. 31 ; Ettingh. Farn. 230, t. 165. fig. 2 ; Mett. 
Ann. Sc. nat. ser. V. t. II. 194; Kuhn, Fil. Afr. p. 37; Christ, Ann. 
Jard. Bot. Buit. XY. 99 ; Christ, Farnkr. p. 30 ; 

7\ bifid-urn Vent. Willd. Sp. PI. V. 511; Hook. Sp. Fil. I. 136 ; 
Kze, Bot. Zeit. V. 404 ; V. D. Bosch. Syn. Hym. 36. 

Hob . Loochoo : Ins. Amami-Oshima (T. XJchiyama) ; Ins. Okinawa 
(A. Tashiro). 

Formosa boreali : a Urai usque Itaga (K. Miyake). 

14. T. thysanostomum Makino Bot. Mag. Tokyo. 

Flab. Loochoo : Ins. Okinawa (A. Tashiro) ; Ins. Yayeyama (A. 
Tashiro). 

Formosa : Ins. Koto (Botel-tobago) Leg. K. Miyake. 

15. T. liukiuense m. 

Rhizoma breve repens hirsutum, ciliis brunneis linearibus multi -cellularibus 
vestitum. Stipes 5-10 cm. longus erectus, a basi ala l-Jm lata mem- 
branacea fragili viridi marginatus. Fro ns membranacea, viridis, oblongo- 
Ianceolata, 10-20 cm. longa, 4-5 cm. lata, pinnata ; pinme laxm alternate 
patulee 6-8-10— jugas 3 cm. longae, 2 cm. latm oblongo-ovafee v. late ovatre 
basi cuneatee inoequilaterales furcato-pinnatae. Pinnuke ovatra v. rhomboideso 
sub-flabellatee furcato-lobatne, lobis linearibus 1-nerviis 1 ram. latis, 2-5 mm. 
longis, margine integris apice obtusis leviter emarginatis. Rhachis ala integra 
angusta marginata. Sori in pinnulis secundariis sub-axillares ; indusium late 
cylindraceum v. sub-ventricosum 2-2J mm. longum ^ mm. diam., sursum 
in limbuin amplium truncatum leviter bi-labiatum ; recept-aculum filiforme 
exsertum indusio duplo longior. 

Hah . Loochoo : Ins. Okinawa, in monte Onna (K. Miyake). 

Species in habitu T. Birmanico accedens, sed frondibus robustioribus 
pinnis laxioribusque differ!. 



Actinocephalum japonicum nov. gen. et nov. spec. 

von 

K. Saito. 

; r . mit l TrtfeL 


Gelegentlich eiuiger zymotech nischer Luftanalysen fand ich im December 
1904 die im Nachfolgenden beschriebene Phycomycetenart auf einer Gelatine- 
platte im Gahrkeller einer Sakebrauerei bei der Stadt Kumagaya, Provinz 
Musashi, Japan. Da ich in der mir zug&nglichen Litteratur lceine Be- 
schreibnng der Art gefunden habe und da sie durcli Bildungsweise und 
Gestalt ihrer ungeschlechtlichen Fortpflanzxingsorgane von den bisher be- 
kannten Arten verscliieden ist, glaube ich, dass eine Beschreibung derselben 
von lnteresse seip durfte, 

Der Pilz geljort zu den conidienbildenden Mucorineen ; seine Conidien- 
triiger und daraus ausgebildeten Conidien zeigen zugleich, dass er xiberhaupt 
ein neues Genus reprasentiert, das einerseits der Gattuug Chcctocladium und 
andererseits den Gattungen Syncephalis und Syncephalastrum am nachsten 
steht. Icli habe also den Namen Actinocephalum vorschlagen, weil die 
Anordnung der Nebenkdpfe einem Strahlenkranze ahnlich ist, und riannte 
die Art Actinocephalum japonicum. 

Die Vegetation auf dem Reis ist zuerst weiss, bald darauf graulich. 
Die Substratmycelien sind reich verastelt, anfaugs einzellig, im Alter mit 
vereinzelten ^Querwanden vereehen. Sie sind von variabler Dicke, farblos 
und glattwandig. Naeh einigen Tagen bilden sich vom Mycel zahlreiche 
AusUiofer ; sie krummen sich versch'iedenartig und verbreiten sich nach 
ajlen Riphtungen aUf dfer Substratfliiche (Fig. 12). A us den Enden der 
Awl^ufer gehen sie zu den Oonidientlagern Tiber. J 

Die Conidientrager emtspringen eihzeln aus den Mycelien. Sie Bind 
in folgender Weise verzweigt. Die Hauptachse bringt ihr Spitzenwachsthum 
friihzeitig . Ab&hluss dairch Bildrmg einer terminalen- kugelig erweiterten 
Knpfblaee. . In kleinem Abstande von der Endblase schwillt der Conidien- 
triiger ein wenig an, und aus dieser Anschwellung entstehen quirlig dreii 
bis mehrere Aeste, die nicht selten die Hohe des Hauptstammes weit iiber- 
treffen. An alien diesen Nebenachsen nehmen dann in derselben Weise 
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Aoheen ztfceiter Andixisaiang ihren Ursprung. Das Bade jeder Nebenachse 
ist auch kopfig erveitert nod alle Kopfe sind mit einer Anzahl dicht 
geetelllter winziger Forteitize besetzt, die je eine Conidie abschntiren, so 
daas sie aspeigillusartig erecheint (Fig, 1-4, 7, 9). 

Atisser dieser termlnalen Aestebildung entstehen nicht selten an beliebigen 
Stellen der Conidien tr&ger wiederum einzelne oder quirlige Verzweigungsaeste 
(Fig. 5). : 

Anstatt dass die Spitze des aufstrebenden Hauptstamrnes der Conidien- 
trager Hack rrad nach die Conidien ausbildet, tritfc die Schwellung hier nur 
als Vorstufe auf. Sie selbet wird nicht zum Kopf, Bondern treibt eine 
oder tnehrere kurze oder langfiidige Ausstiilpungen hervor, welche nun 
ihrerseits erst xnit je einer conidientragenden Blase sich kronen konnen 
(Fig. 6). 

In einigen Fallen wachsen Hauptstamm und Nebenaeste der Conidien- 
trager nicht in normaler Weise, sondern bildet ein gewohnliches Mycel, das 
haufig sehr lang wachsen und eventuell sich verzweigen kann (Fig. 8). 

Die Blasen, welche die Hauptzweige ubschl lessen, sind grosser als die- 
enigen, welche auf kurzen quirligen Aesten sitzen und die Endblasen wie 
mit einem Kranze umgeben. Die Hauptblasen sind kugelig, durchschnitt- 
1 ich 25-55 // ini Durchmesser. Die Nebenblaeen erreichen eine Grosse 
von nicht liber 40 // in) Durchinesser. 

Die Conidien entstehen auf jedem Fortsatze der Blasen einzeln, sind 
also durch einmalige Abschniirung entstanden. Sie sind kugelig bis oval, 
20 oder 18x21// gross, bei der Reife leicht abfallend und ihre Membran 
ist hyalin und feinwarzig (Fig. 10). Vor der Keimung schwellen die 
Conidien tnehr oder weniger an, woimch ein oder mehrere Keimschlauche 
ausgesnndt werden (Fig. 11). 

Unter irgend einer Nahrbedingung konnten die Geinmen und Zygospore n 
nie gebildet werden. 

Auf dem Reis wachst der Pilz am uppigsten, mit graucm Conidien- 
rasen. Weniger gunstig sind Nahrgelatine, -Agar, Kojidecoct u. a. Besondere 
chemische Wirkungen bringt die Art nicht hervor. Bei 20-25° entwickelt 
sie sich sehr rasch und uppig. 

Die Gattungen, welche unserer Art nach der vorliegenden Beschreibung 
am meisten ahneln, sind Chcetocladium und Syncephalastrum . 

Yon der erstgenannten Gattung unterscheidet sich Actinocephalum 
durch die stets vorkommenden kopfig angeschwollenen Astenden verzweigter 
Trager, und dadurch, dass die Conidientrager niemals mehrfach sparrig- 
quirlig veriistelt sind. 
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Von ‘ Syncephalastrum unterscheidet er sich durch seine, stets einzeln 
stehende Conidien, und dadurch, dass die letzteren feinwarzig sind. 

Solange die Zygosporen bei unserer Art nicht beobachtet sind, sind wir 
nicht ira Stande die Familie zu bestimmen. Ob Actinoceplialum also dem 
Chcetocladiacece oder Piptocephalidacece angehort, oder man fur ihn eine 
besondere Familie anzusetzen habe, muss dahin gestellt bleiben. 

Die Diagnose unseres neuen Phycomycetes ist die folgende : 

Actinocephalum japonicum now gen. et now spec. 

Caespitulo griseo, myceleo inaequali, ramoso, citra substratum expanso; 
by phis sporangiferis erectis, basi rhizoidibus destitutes, generaliter verticillatis 
ramosis, ramis capitulato-inflatis, diametro vesiculis 25-55 /z; conidiis globosis 
vel ovalibus, 20 /i vel 18 X 21 //, monospermis in processibus insertis, hyalinis, 
echinulatis, zygosporis et chlamydosporis ignotis. 


Erklarung der Tafel. 

Fig. 1-4 ( x 250) : Entwickelungsstadien der Oonidientniger. 

Fig . 5 ( x 250) : Conidientriiger mit zvvei quirliger Yerzweigungen. 

Fig. 6 ( x 250) : Anschwellung der Conidientriiger, welche vier fadige Aus- 
stulpungen liervortreibt. 

Fig. 7 ( x 250) : Oonidientniger mit langen Seitenzweigen. 

Fig. 8 ( x 250) : Zu normalen Mycelien umgewandelte Seitenzweige der 
Conidientriiger. * 

Fig. 9 ( x 250) : Fntwickelungsweise der Conidien auf der Blase. 

Fig. 10 ( x 560) : Conidien. 

Fig. 11 ( x 560) : Keimungsstadien der Conidien. 

Fig. 12 ( x 250) ; Verzweigung der Luftmycelien. 



Studien uber die Chemotaxis der Sfclriula- 
Spermatozoiden . 

Vorlaufige Mitteilung 


von 

K. Shibata. 

Tm I left 8, lid. XXII, der Ber. d. deutsch. botan. Gesells. babe ieh 
cine vorlaufige Mitteilung fiber die Chemotaxis von /soeto'-Sa men fade n 
publiziert 0 . Ivurz daranf erschien eine Arbeit von B. LinFouss 2 ’, welelie 
sich init den Reizbewegungen der Mar chant m-Spermatozoiden befasst. Das 
spezifisehe Reizmittel fur die.se Samenfiiden ist naeli Lidfotiss die Albumin- 
stoffe. Es gelang rnir inzwischen a rich die ehemofcaktisehen Ileizerscheinungen 
der ^SV</em/a-8atn(‘nfadeii klar zu legen, worfiber icli nachstebeud einen 
kurzen Bericht erstatten moebte. 

Die Beschaffung des Cntersuchungsmaterials ist bier ziemlich einfach. 
Die mannlieben Protballiumseldauebe treten durcli die Wandung der Mikro- 
sporangien hervor, jcderzeit, worm man die letzteren einige Tageiin Thermostat 
bei ca. 25°C stellt. Eine kleine Menge dieser keimenden Mikrosporangieii, 
auf den Objekttrilger gebracht, entlasst unter leisem Druek des Deckglases 
reichliche Spermatozoiden, welelie in umgebendem Wasser fiink umherseh- 
warmen. Der schraubiggevvundene Kbrper dieser Samenfiiden tragt am 
Vorderende zablreicbe Zilien und liegt in einem zarten Blaschen eingesch- 
lossen, welches nocli mehrere winzige Starkekornchen entbalt :i) . Die Scliwarm- 
periode der Sarnenfadeti ist ziemlich king und dauert unter Umstanden 
ein bis zwei Stunden. 

Die Spermatozoiden von Snlvinia natans reagieren ganz prompt auf 
Aepfe lsii ure; die Anlockung und Ansammkmg der Samenfaden in der 
mifc verdiinnter Malatldsung beschickten Kapillare treten bier ebenso sicher 
und auffallend ein, wie bei Farnen und Isoetes. Die Re izsch welle fur 

3) Studien tiber die Chemotaxis von /soctea-Spernaatozoiden. Die ausfiihrliche Arbeit 
wird demniichst in den Jahrb. f. wissenschaftl. Botanik erscheinen. 

2) Uber die Keizbevvegungen der Marchantia- Spermatozoiden. Jahrb. f. wiss. Botim. 
Bd. 41 , S. 65. 

3) N. Piunqshkim, Jahrb. f. wiss. Botan. Bd. 3, S. 512. 
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die £Wt;/7m/-Sainenfaden wird durch ca. 1/15000 Mol Aepfelsaure erzielt. 
Male'insaure wirkt anch auf die Salviuia- Sa men fad e n positiv cbemotak- 
tisch, wie es bekaimtlich bei den Far n samen f adeu der Fall ist n . Merkwiir- 
digerweise kommt aber hierbei der Maleinsiiure nahezu gleich holier 

'O' ™ 

Roizwert zu, wie der Aepfelsaure. Dagegen bewirken Fuinarsaure, Bern- 
steinsaure, Weinsaure imd Asparaginsaure keitie Anlockung der Salvinia - 
Spermatozoiden . 

Fur die Reizwirkung der Aepfelsaure auf diene Samen fade n bewahrt 
das WEBEKKclie Gesctz seine Gultigkeit. Anch im Verhaltnis zwischen 
Reiz- und Reaktionsgrbsse ahneln sich die Spermatozoiden von Salvinia 
denen der Fame 2 ; die Unterscbiedsscbwelle wird i miner durch etwa 50 
facbe Steigerung des lieizes erreicht. Maleinsaure nimmt die Sensibilitat 
der Samenfaden in beinabe gleichem Grade in Anspruch. Freilich wirken 
iibrige organische Sauren gar nicht in dieser Richtung. 

Es ist immerhin selir beach tenswert, dass sich die Sale in m-Same Il- 
iad en den beiden stereo is o m e r e n K o r p e r n , Male! n s a u r e und F u - 
marsaure, gegeniiber gerade umgekehrt wie die IsoctesSi m e n fade 1 1 
verbal ten 3 k Ich babe ofters die Samenfaden von Iso vies echmospora , deren 
Mikrosporen diesmal reichlicb in lvultur gehalten wurden, zu den vergleichen- 
den Versuchen benutzt. Fines der interessantesten soldier Experimente ist 
wie folgt: man bringt die S alv ruia -Spe r m a tozo i d e n mit denen von Jsoefes 
in einen Wassertropfen zusamrnen und schiebt zu d ie.se rn Gemisch gleich- 
zeitig zwei Glaskapillaren, deren Flussigkeiten J/50 Mol fumarsaures 
bezw. maleinsaures Natrium enthalten. Es ist nun sehr fesselnd zu 
bcobachten, dass hierauf sich das bunte Durcheinanderschiessen beider 
Sa me n fade n for men lost, und die Spermatozoiden von Salviuia unfehlbar 
in die maleinsaurehaltige Kapillare hineineilen, wahrend sich fast alle 
Isoetes - Samenfaden in die fumarsaurehaltige ansammelt. In Bezug auf diesa 
Erscheinung kann man wold die ersteren Spermatozoiden als „ maleino- 
phile“ und die letzteren als „ fumarophile “ bezeichnen. 

Die eben besprochene Tatsache leitet uns unwillkurlich zu der An- 
nahrue, dass die apezifische Cliemoperzeption der Samenfaden, wie 
ich auch a. a. O. naher dartun werde, in erster Linie da von abhangt, 
dass der stereochemische Aufbau des Reizstoffmolekfils deni* 
des Reizauf nahrae- A pparates passt. Die moglichen Koniigurationen 
der Aepfelsaure maehen es indess leicht verst&ndlich, dass diese eben- 

1) W. Pffffer, Unters. a. d. botan. Inst. Tubingen. Bd. 1* S, 3S2. 

2) Pfeffer, loc. cit S. 897. 

8) SiiiBATA, loc. cit. S. 479. 
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sowohl fumarophile wie maleimophile Samenfaden (bezw. Perzeptionsappa- 
rate) affiziert. Die unit der letztereri nahe verwandten Korper, Bern- 
stein s a u r e und W e i n siiure, rufen denselben Perzeptionsvorgang erst 
da nil hervor, wenn sie sich gut in die sterische Struktur des Reizaufnnhme- 
Apparates fugen. Das ist der Grund. warum die beiden genannten Sauren 
ja auf die f umaro philen Samenfaden (/socles) 1 ', nicht aber auf die 
maleinophilen (Salvinia), anlockend wirken. Von diesein Gesichtspunkte aus 
kann man wolil erwarten, dass Me so weinsaure und I> ro in be r n s 1 e i n - 
saure gerado auf die in a lei nophilen Samenfaden positiv cheinotaktiscU 
wirken. Das Ergebnis einiger diesbeziiglicher Experiinente hat zwar die 
Bestfitigung dieser Annahme erbracht. Weitere Versuche mit diesen und 
anderen, ahnliche geometrische Isomeric bietenden Korper sind irn Gauge. 

Aus der Tatsache, dass sowohl Salvinia - als Farnsamenfaden durch 
Aepfelsaure reizbar und zudem maleinophil sind, kann man wohl 
den Schluss zielien, dass die Salviniaceen mit den leptosporangiaten 
Farnen phylogenetisch eng verkniipft wind, was mit der lierrschenden 
Ansicht der Morphologen im Einklang steht. Wie sioh die Marsi- 
liaceen in dieser liinsicht verhalten muss erst noeh aufgeklart werden. 

Es wurde von Bullish 2 3 * nachgewiesen, dass Kalium- und Itubidiurnsalze 
in relativ hoheren Konzentrationen auf die Farnsamenfaden den positiv 
chemotaktischen Reiz ausiiben. Fine dernentsprechende Brobachtung 
konnte ich auch bei den /SWtvVm-Sameniaden rnachen ; allein sind die 
chemotaktisch wirksamen Agentien hierbei nicht K- und Rb-, sondern 
Ca- und Sr-Ionen. Die Samenfaden von Salvinia reagieren irnmer in 
topotaktischer Weise auf die zugeschobene Kapillare, deren Fhissigkeit ein 
beliebiges Calcium- oder Sfcron t iumsal z in der Konzentration 1/10-1/200 
Mol enthalt. Ich muss bei dieser Gelegenheit ansdriicklieh bemcrken. dass 
Sulfat-, Phosplmt-, Acetat- und Oxalat-Ionen, welche nach Duller auf die 
Farnsamenfaden anlockend wirken sollen, hierbei ohne jede positiv chemo- 
taktisch e Reizwirkung bleiben. 

Die Sensibilitat der *SWv/mV/-Samenfaderi fur Ca- und Sr-Ioncn 
muss aber auf einen ganz anderen Perzeptionsvorgang als bei 
Aepfelsaure beruhen, da sie durch die im Aussen medium beigegebenen Aepfel- 
saure-Ionen gar nicht beeinflusst wird. Die Samenfaden von Salvinia sind 

1) Shibata, loc. cit. S. 479. 

2) Annals of Botany. Vol. 14 , S. 543. 

3) Die Fried igung der Frage, ob die Samenfaden yon Sc tag it tel la fumarophil wie 
die der Isoeteen seien, durfte vielleicht auf die vielfach umstrittene verwandt- 
schaftliche Beziehung beider genannten Pflanzengruppen neues Lieht verbreiten. 
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also mit zweierlei von einander unabhangigen Keizbarkeiten, 
eine fur das Anion (Aepfelsaure) nnd andere fur das Kation des Lock- 
mi tt els 1 \ versehen und dadurch sehr wohl in ihrem Ziel gosichert, ins 
empfangnisfahige Archegoniura zu erreichen. Bringt man ein nach 3-4 
tagigem Verweilen im Thermostat eben zur Ausbildiing gelangtes weibliches 
Prothallium mit den schwarmenden Samenfaden zusammen, so sieht. man 
sogleich die letzteren im Scharen der Offuung des Archegoninms zusteuern 
und in diese einzudringen streben 1 2) 3 . 

Was sehliesslich die Repulsionserscheinungen anbelangt, so stelit 
es zunaehst fest, dass die Salvinia - Sa men fad en wie die von Tsnetcs 3) und 
Marchantia 4) der osmotaktischen Reizbarkeit e n t b e h r t . Aber 
die verschiedenen Sal zlosun gen liben auf die Samenfaden infolge der 
negati v chemotaktischen .Reizwirkung ihrer Ionen mehr oder minder 
starke Absto&sung aus ; unter den Kationen erwiesen sich boson tiers wirksain : 
II, Ag, Hg, Cu, Zn, Mg, usw. Die An ionen der zwei- und dreiba- 
sischen organischen Sauren (z. B. Oxalat- und Zitration) soxvie OH- 
Ionen bewirken hier auch, wie bei I socles* \ in bestimmten Konzentrationeri 
die Repulsion der Samenfaden. 

Weitere Studien liber die vorliegende Frage wird noeh fortgefrdirt (i) , 
und ich beabsielitige auch die Samenfaden der anderen Ptlanzen, zumal 
Characeeti und Kquiseten, bald in Kreis der ITntersncliung heran- 
zuziehen. 

Tokyo, Botanisches lnstitut der Universitat. 

1) Das von dem Arcliegotiium sezcrnierte Lockmittol ist lder sehr vvahrscheiidich iipfel- 
saures Calcium, wahrend es bei den Farnen vielleicht iipfelsaures Kalium darstellt. 

2) Auf den direkten Nacbweis des Malates im Ausscheidmigsstoff des Archegoniums 
muss es hier technischer Sehwierigkeit wegen einstweilen verzichtet werden. 

3) Shihata, loc. cit. S. 483. 

4) Lidforss, 1. c. S. 81. 

f>) 1. c. S. 48 F 

(>) Die Samenfaden aus verschiedenen Pflanzengruppen zeigen dfters weitgehende Ver- 
sehiedenheit in Bezug auf die Permeabilitatsverhaltnisse der Plasmakorper, Wi- 
derstandsfiihigkeil gegen Ionen und sonstige physiologische ’Verhalten. Es kann 
nieht hier auf diese und ahnliche interessanten Fragen eingegangen werden. 
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INTRODUCTION. 

I have been studying the Formosan Horn for the last three years basing 
upon the materials, preserved in the Herbarium of the {Science College of 
the Imperial University, which were collected by Messrs. T. Making, C. 
Owataki, K. Miyake, and many others. In the course of my study, I was 
struck with the singularity of the fact that the two Moras of Japan and 
Formosa have a close relation between them notwithstanding the great 
difference of the physical conditions. 

Dr. A. Henky states 1 )C ‘ that the Formosan Mora has the Chinese as its 
essential element which is accounted for by the presumption that Formosa is 
a continental island and doubtless was connected with the Chinese mainland 
in recent geological ages. As far as my knowledge extends, the Formosan 
flora is equally or more similar to the Japanese flora, and what is stated 
about the geographical relation of the island and China will hoid good about 
that of the island and Japan. I will give my opinion about this, more fully 
in another paper, after I have completed the work of the Formosan flora. 

1)* Dr. A. Henry: — A List, of Plants from Formosa, p. 2. (Transaction of tin* Asiatic 
Society of Japan Vol. XXIV : Sup pi.) 
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A few days ago, I was given by Prof. J. Matsumuka a small set of 
conifers collected by R. Touir in the year of 1900 on Mount Morrisou, 
the highest peak in the' southern part of Formosa. The specimens are, 
though very small, of special interest, as the conifers of Formosa are not 
yet well known to botanists. Studying the conifers, I found that they are, 
not of southern but, of northern species such as are to be found in Hok- 
kaido, Corea and Saghalien. 

It is noteworthy that those which are to be found in such cold regions 
also exist in the mountain of a tropical island as Formosa. This has led 
me to work upon the distribution of the conifers, in the northern hemis- 
phere, together with the geographical relation of Japan and Formosa in 
former times. 

The materials upon which my work is based are as follows : — 

1) Thirty nine Japanese species. 1 } 

2) Seventeen Formosan species. 

3) Eighteen species of Central China, and Corea. 1 2) 

Besides these specimens, I have adapted those which are taken from the 
concerning literature. 

In conclusion, I must express my hearty thanks to Prof. J. Matsumuka 
under whose supervision this work has been executed. 1 also owe thanks 
to Mr. T. Making for his valuable advice. Nor should I forget to tender 
my best thanks to Messrs. II. Shjuabawa and 8. Honda who loaned me 
their interesting specimens. Lastly T must express the gratitude that I 
owe to Dr. 8. Tokunaga for his kind information about the geology of the 
countries under consideration. 

Botanical Institute, March, 1905. 


1) All these materials are preserved in the Herbarium, Science College, Imperial 
University. 

2) This set of specimens is mostly due to the kindness of Dr. H. Shirasawa who was 
so kind as to put the valuable materials at my disposal, which were sent to him from the 
Royal Gardens, Kew, in the year of 1903. The conifers were collected by Mr. E. II. Wilson, 
and were enumerated by Mr. M. T. Masters in the Journal of Botany, Vol, XLT. 207, 
under the title of “ Chinese Conifers collected by E. H. Wilson.” What I have of these 
are as follows:— 


Picea Alcoekiana Carr No. 1890. 

Picea ajanensis Fisch... „ 1890. 

Keteleeria David iana Bn issuer „ 430. 

Juuiperus taxifolia H. et A „ 428. 

Juniperus rigida S. et Z „ 370. 

Picea neoveitchii Masters? 

Picea Wilsoni Masters No. 189. 

Cephalotaxus Fortunei Hook „ 100. 


W. Hupeh. 

9t it 

» W 

„ China, Chucyang. 
„ Hupeh. 

>> >» 
tf )1 

a it 
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I. Formosan Conifers and their Relation to the 
Neighbouring Floras. 

I will mention here the Formosan conifers which I have examined 
myself ; some of which had already been enumerated by Prof. J. Matsumura 
in Tokyo Hot. Mag. Vol. XVIII. 137. 

1. Pinu,s Massoniana 1). Don. Hah. Rolling, Heichosho. 

I\ sinensis Lamr. 

Distrib. : China, North, Central, and South, and Malayan moun- 
tains. 

2. Pinna koraienais Sieb. et Zucc. Hab. Morrison. 

Distrib. : Central, North-East China,’ Corea, Madshuria, and Japan. 

3. Pinus parviflora Sieb. et Zucc. Hab. Shohakurin ; Hokkukei, 

Holisha. 

Distrib. : Hokkaido (or Yezo) and Kurile Islands. 

4. Pieea (ilehni Masters. Hab. Morrison. 

Distrib. : Northern part of Japan, Hokkaido, and Saghalien. 
f>. Tsuga diversifolia Sieb. et Zucc. Hab. Morrison. 

Distrib. : Mountainous regions of Japan. 

G. Pseudo-tsuga japonica Shirasawa. llab. Morrison. 

Note : — This genus is only found in North America, Japan and 
Formosa. 

Distrib. : Middle part of Japan. 

7. Abies Mariesii Misters, llab. Morrison. 

Distrib. : Northern part of Jappn. 

Besides these, lie also loaned me the following Corean conifers which 1 examined 
myself. 


Abies sp, a/T. tirma S. et Z 

Pinus densi flora S. et Z 

Pinus Koraiensis S. et Z 

No. 

151. 

Corea: Loco non 
,, Pusan. 

indicato. 

Thuya orientalis L 

No. 

207. 

,, Loco non 

indicato. 

Juniperus chinensis L 


200. 

»> ?> « 

i? 


Lastly the Northern Chinese specimens mentioned following are also clue to Dr. IT. 
Shirasawa. 

Thuya orientalis L No. 207. China : Tientsin. 

Juniperus chinensis L ,, 200. „ ,, 

T had one more set from central China collected by Dr. A. Ilenrv, and contributed to 
the Herbarium of the Botanical Institute. It is as follows:- — 

Taxus baecata L No. <>913. Hupeh. 

Torreya nucifera S. et Z „ 107. ,, 

Oephalotaxus Fortune! Hook ,, M879. „ 

Juniperus communis L. yar. nana „ 0990. Loco non indicato. 

Juniperus taxi folia Hook, et Arn „ 8870. ,, „ ,, 
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8. Cryptomeria japonica Don. Hal). Morrison. 

Distrib. : China, Central, South, and North; and Japan. 

9. Libocedrus macrolepis Benth. Hab. Morrison, Toseikaku, Kashinsho. 
Distrib. : China : Yunnan. 

10. Thuya orientals L. Hab. Taichu. 

Distrib. : Mountainous regions of Central China and Japan. 

11. Chamaecyparis formosensis Matsumnra. Hab. Morrison, Ilattsu- 

kwansan, Mt. Tebola. 

Note: — This genus and Pseudo- tsuga are found only in Japan, 
North America, and Formosa, each having its own species. This 
fact stands in favour of the affirmation that North America, 
Japan, and Formosa were in communication with each other 

in some geological ages, America and Japan by the Aleutian 

and Kurile Islands ; Japan and Formosa by the Link in Islands. 

12. Juniperus rigida Sieb. et Zucc. Hab. Morrison. 

Distrib. : China between Yunnan and Mongolia. 

13. Juniperus taxifolia Hook, et Arn. Hab. Morrison. 

Distrib. : Japan and China throughout. 

14. Juniperus Chinensis L. Hab. Morrison. 

Distrib. : Japan, China, nt>rth and Central ; Corea, Mandshuria, 
from Mongolia southward ; and, what is interesting to 
notice, the Himalaya. 

15. Podocarpus macrophylla Don. Hab. Ilokukokei, Holisha, kelung. 
Distrib. : Japan and China ; a very similar species P. neriifolia 

Don, the Himalaya. 

10. Podocarpus Nageia K. Br. Hab. Loco non indicato. 

Distrib. : Southern part of Japan, only. 

"Podocarpus argotaenia Hance — Journ. Bot. XXI. (1883) p. 357. 
Not yet examined myself. 

17. Cephalotaxus drupacea Sieb. et Zucc. Hab. Morrison. 

Distrib. : Japan, Corea and Central China. 
ooReteleeria sp. ? Hab. in moute Bunsanho, Taihokuken. 

There are in all 17 species and 12 genera. Most of the species are 
Japanese, though none of them, except Chamaecyparis formosensis Matsu- 
mura, are indigenous. 

* The Podocarpus of Mr. H. F. Hance is probably equal to P. macrophylla Don. 

** When I have done with my manuscript, I was given by Prof. J. Matsu mura a very 
interesting conifer, perhaps belonging to the genus Keteleeria. Owing to the imperfectnew 
of the specimen, I could not determine its specific name. So I omit the species from the 
following tables. 
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In order to give an exact idea how many of the Formosan species 
the neighbouring floras have, I have made the following table : — 


Table 1.— - Distribution of the Formosan Conifers in Asia. 



Japan has 

12 < 

»f t\ 

ic Formosan species, i.e. 70 

o/o of the whole No. 

North China ,, 

7 

11 

99 9 " 

„ 41 

, 0 11 

Central China ,, 

10 

H 

9 1 19 

5!) 

% 

India ,, 

l 

9 9 

11 11 

„ o 

% 

.pan and China 

have 

comparatively a 

great n 

mn her of Conifer 


species in common with Formosa. 15ut, in Indian flora which has hitherto 
been recognised bv many botanists to iiavc a close relation to the Japanese 
flora, we utterly fail to find any species, except J. chinensis L., in common 
with the flora of Japan or Formosa. 

The exploration of, as well as scientific researches in central China 0 
have opened a new epoch on the study of the distribution of the Asiatic 
flora. The gap, which has been known to have existed between Japan 
and India with regard to their floras, is now filled up by central China, 
and the relation of Japan and India lias become less striking than that 
of Central China and either ; for Central China has, as we see in the 
following table, 7 species in common with India, while Japan has only one. 

We shall compare the flora of Formosa witli those of its neighbours 
in the following table : — 

1) Diels, L : — Die Flora von contral-China, in Engler, Botanisehe Jahrlriiclier, 29, (1901) 
p. 169. 
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Table 2.— Comparing the Formosan flora to the neighbours. 


Central China. T Northern 

Japan. horrnosa. •> Ind,a - /indadin. A 


Pinus densiflora 
8. et Z. 


P. koraiensis 

8. et Z. 


S. et Z. 


D. Don. 


Pinus parviflora 
8. et Z. 
Pinus penta- 
phylla Mayr. 
Pi mis pumila 

Pall. 


Pinus Thnnbergii 
Pari. 


Pinus parviflora 
S. et Z. 


Larix daliurica 
Turcz. var. 
japonica 
Maxim. 
Larix leptolepis 
Gord. 


Central China. 
(Centro-Southern.) 

India. 

Northern China 

/Including AimirlandX 
\ Hagliuneu, Corea. / 

Pinus armandi 
Francli. 



P. Bungeana 


Pinus Bungeana 

Zucc. 


Zucc. 

P. densiflora 


P. Cernbra L. 

P. densiflora 

S. et Z. 


8. et Z. 


Pinus exeelsa 


P. koraiensis 

Wall. 

Pinus Gerard iana 
Wall. 

P. Khasya 

Royle. 

P. koraiensis 

8. et Z. 


8. et Z. 

P. Massoniana 

P. longi folia 

Roxb. 

P. Massoniana 

D. Don. 


D. Don. 

Pinus mandshu- 


P. mandshurica 

rica Rupr. 


Rupr. 

P. Henryi 

Masters. 




Pinus Merkusii 
Jungh. 

Pinus pumila 

Pall. 

Pinus Scipioni- 
formis Mast. 



Pinus Thnnbergii 


Pinus sylvestris 

L. 

Pinus Thunbergii 

Pari. 


Part. 

Pinus yunna- 
nensis Franch. 
Larix Griffithii 
Hook. f. 

i 


L. ehinensis 

Larix Griffithii 


Beissn. 

Hook. f. 



, 

* 

Larix daliurica 
Turcz. 

[ 

Larix Potanin i 



Batalin. 
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Japan. 

Formosa. 

Central China. 
(Centro-Southern.) 



Larix thibetica 
Franch. 
Pseudo-larix 
Fortunei Mayr. 

Picea ajanensis 


Picea ajanensis 

Fisch. 


Fisch. 

Picea bicolor 

Mayr. 




Picea brachytyla 
Franch. 

Picea Glehni 

Picea Glehni 


Mast. 

Mast. 

P. Alcoekiana 
Carr. 

Picea hondoensis 



Mayr. 


Picea’ link ian- 
gensis Masters. 

Picea neoveitcliii 
Masters. 
Picea obovata 
Ledeb. var. 
schrenkiana 
Ant. 

Picea polita 

Carr. 





Picea Wilsoni 
Master. 
Keteleeria Ilavi- 
diana Beissn. 
Keteleeria For- 
tunei Carr, 
Keteleeria Sacra 
Beissn. 

Tsuga Bruno- 
niana Carr, 
var. chinensis 
Franch. 

Tsuga diversi- 

Tsuga diversi- 


iolia Maxim. 

folia Maxim. 

Tsuga yun na- 
il ensis Musters. 

Tsuga Sieboldi 


Tsuga Sieboldi 

Carr. 


Carr. 

Pseudo-tuga 

Pseud o-tsuga 


japonica Shir. 

japonica Shir. 

i 

Abies firrna 

Abies firma 

S. et Z. 


I S. et Z. 

Abies delavayi 
Franch. 
Abies Fargesii 
Franch. 

Abies homolepis 

a et z. 



Abies Mariesii 

j Abies Mariesii 


Mast. 

Mast. 



India. 


Northern China. 

including Ainurlaiul\| 
k SarIiuLUmi, Cormi. / 


Pict^a ajanensis 
Fisch. 


Picea Glehni 

Mast. 


Picea Morinda 
Link. 


Picea obovata 

Led. 


Tsuga Bruno- 
niana Carr. 


Abies firrna 

S. et Z. 
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Japan. 

Formosa. 

Abies 

sachalinensis 
Masters. 
Abies umbellata 
Mayr. 

Abies Veitchii 
Lindl. 

i 

Sciadopytis ver- 
ticil lata S. et Z. 

(cult.) 

Cryptomeria 
japonica Don. 
T h u j o ps is d ol a- 
brata 8. et Z. 

Thuya orientalis 
L. 

(cult.) 

Crvptomeria 
japonica Don. 

Libocedrus mac- 
rolepis Benth. 
Thuya orientalis 
L. 

Chanuecyparis 
obtusa 8. et Z. 
C. pisifera 

8. et Z. 

J uni perus 

cliinensis L. 

! 

Chanuecyparis 

formosensis 

Matsum. 

Juniperus 

chine ns is L. 

Juniperus litto- 
ral is Maxim. 

i 

Juniperus nip- 
ponica Maxim. 

> 

J un i per us rigida 
8. et Z. 

-i 

Juniperus rigida 
8. et Z. , 

Juniperus taxi- 
folia II. et A. 
Podocarpus 
macrophvlla 
Don. 

■i 

Juniperus taxi- 
folia II. et A. 
Padocarpus 1 

iuacrophylla 
Don. 


Central China. 
(Centro-Southern.) 

| India. 

Abies shensi- 
nensis Tieghem. 


Abies Veitcliii 
Lindl. 

Abies Wibbiana 
Lindl. 

Cunninghamia 
sinensis R. Br. 
Cryptomeria 
japonica Don. 


Libocedrus rnac- 
rolepis Benth. 
Thuya orien- 
talis L. 
Thuya sutch- 
uensis F ranch. 


,J uni per us 

cliinensis L. 

Juniperus com- 
munis L. 
J. littoralis 

Maxim. 

J uniperus 

chinensis L. 
Juniperus reli- 
giosM Royle. 
Juniperus coin- 
munis L. 


Juniperus mac- 
cropoda Boiss. 

Juniperus rigida 
8. et Z, ; 
Juniperus j 

recur va Ham. j 
Juniperus taxi- j 
folia H. et A. | 
Podocarpus ' 

macrophylla 
Don. 

Juniperus pseudo- 
sabina Fisch. 

Juniperus 

recur va Ham. 


Northern China. 

/in cl ml in# Am u r land \ 
V Saghalien, Corea. / 


Abies sibirica 

Ledeb. 

Abies 

sachalinensis 

Masters. 


Abies Veit ch .ii 
Li ndl. 


Tlnijojisis d du- 
ll rulu 8. et Z. 


J uni perns 

ehineusis L. 

J. cominunis L. 

J. davurica 

Pall. 


Juniperus rigida 
S. et Z. 


Juniperus taxi- 
folia H. ei A. 
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Japan. 


Formosa. 


Central China. 
(Centro-Southern.) 


Northern China. 

/including Ainurland' 
\ Haghulicn, Corea. , 


Pod oca rp us 
Nageia K. Br. 


Podocarpus 

Nageia R. Br. 


Ginkgo 

biloba L. 

Cephalotaxus Ceplialotaxus 
drupacea drupacea 

8. et Z. S. et Z. 


Ceplialotaxus 
pedunculata 
S. et Z. 


Torreya 
nucifera S. et Z. 


cuspid at a 
8. et Z. 


P. sutchuenensis 
Franch. 

Ginkgo 

biloba L. 
Ceplialotaxus 
drupacea 
8. et Z. 
Ceplialotaxus 
Fortunei Hook. 


Ceplialotaxus 
Mannii Hook. f. 
Ceplialotaxus 
Oliveri Mast. 
Cephalotaxus 
pedunculata 
S. et Z. 
Torreya Far- 
gesii Franch. 
Torreya croud is 
Fortune. 

Torreya 
nucifera S. et Z. 
Taxus 

baccata L. 


Cupressus 
fuuebris Kndl. 
Cupressus sem- 
per virens L. 


Whole 
number of 
the 

: 40 

17 

58 

specie#. 




No, of #p. 

In common 
with 

12 

17 

10 

Formosa. 

1 



Ratio of 
whole No. 
to 

Form. sp. 


i oo% 

11% 


Podocarpus 
latifolia Wall. 


Podocarpus 
nerii folia Don. 
Podocarpus cu- 
pressina Br. 


baccata L. 


Cupressus 

torulosa Don. 
Agathis loran- 
thi folia Salisb. 
Cedrus Libani 
Barrel. 


Ginkgo 

biloba L. 
Cephalotaxus 
drupacea 
8. et Z. 


Cephalotaxus 
Griftithii 
Hook. f. 
Cephalotaxus 
Mannii Hook. f. 


Taxus 

baccata L 
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So we see that 

Formosan species occupy: — 30% of the Japanese; 

17 % ,, „ Central Chinese; 

4 o/ 0 ,, „ Indian ; 

28% ,, „ Northern Chinese. 

From the tables 1 and 2, we derive the following table : — 


Table 3. 



Japanese 


" 0 % 


'M% 





G..2 


’/■ 

c 

o 

North Chinese 

S3 

O 

o 

o 

4 \% 

§ 

'Z&% 

60 

M 

Centra] Chinese 

*o 

59 % 


Vi% 



O' 

a. 

K 

a» § 


Indian 



co 

O v y. 









As the degree of similarity of a flora to another is seen in the pro- 
portion of the common plants in it to those that are not common, we 
may modify Table 2 and get five following tables in order to see clearly 
how each of the five floras resemble the others. 

The following table will show the place of the Formosan flora in East 
Asia. 


Table 4.— Formosa. 


Regions. 

Whole no. 
of sp. 

No. of sp. in 
common with 
Formosa. 

No. of sp. 
not Formosa. 

Ratio of Form, 
sp. to 
the rest. 

J upan 

, . 

40 

12 

28 


Northern China ... 

25 

7 

18 


Central China 

58 

10 

48 

' 10 % 

India 

24 

1 j 

2d 



The greatest similarity to the flora cf Formosa is found to exist in 
that of Japan ; the least in that of India. No doubt, therefore, that there 
was a close communication between Japan and Formosa. £cf. Table 5.] 
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In the foregoing table we have considered the place of the Formosan 
flora in East Asia. Let us now see the respective importance of the 
other floras. 

First take Japan : — 


Table 5.— Japan. 


lie" ions. 

Whole no. 
of sp. 

No. of sp. in 
common with 
,J a pan. 

No. of sp. 
not Japanese. 

liatio of Jap. 
sp. to 
the rest. 

Formosa 

17 

12 

5 

2 40 % 

Northern China ... 

25 

15 

! io 

i 

150% 

Central China 

58 

io 

! 

42 


India 

24 

l 

2j{ 

; 

Ad> ' 

■ / v 


Japan is most similar to Formosa, next to North China, then Central 
China, and lastly India. Again we see that Japan and India have but 
little relation between them. 

Secondly North China : — 


Table 6.— North China. 


Jm 


I legions. 

Whole no. 
of sp. 

No. of sp. in 
common with 
Japan. 

No. of sp.' 
not 

North Chinese. 

J Ratio of North 
[ Ch. sp. to 

j the rest. 

Formosa 

17 

7 

10 

' 

Japan 

40 

15 ; 25 


Central China 

58 

18 

40 

45% 

India 

1 

24 

2 

22 

9% 


North China bears most similarity to Formosa, next to Japan, 
then Central China, and India least of all. Here we see that North 
China interchanged its species most largely with Formosa, though they are 
not directly connected. 
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How then did they commnnioate ? This is an interesting question to 
investigate ; for Central China, which hears comparatively slight resemblance 
to Formosa, can not be said to have been the medium of their communi- 
cation. As the relation between Japan and Formosa was so close, however, 
it may not be too bold to conclude that North China had its communi- 
cation with Formosa by way of Japan. 

Thirdly Central China : — 


Table 7.— Central China. 


Regions. 

Whole no. 
of sp. 

No. of sp. in 
common with 
Central China. 

No. of Bp. 
not Central 
Chinese. 

Ratio of Cent. 
Oh. sp. to 
the rest. 

Formosa . ... 

17 

10 

7 


Northern China ... j 

« 

38 

7 

257^ 

Japan 

40 

36 

24 

0 1% 

India 

24 

7 

17 

1 


Central China is most similar to North China, next to Formosa, and 
then Japan, lastly India. It is clear that Central and North China have 
been, as it is now, in direct communication with each other. 

Lastly India : — 


Table 8. — India. 


Regions. 

Whole no. 
of sp. 

No. of sp. in 
common with 
India. 

No. of sp. 
not Indian. 

Ratio of Indian 
sp. to 
the rest. 

Formosa 

17 

1 

16 

fi/o 

Japan 

40 

1 

39 


Northern China ... 

25 

2 

23 

%% 

Central China...... 

58 

7 

51 

n% 


India is most similar to Central China, next to North China, then 
Formosa, lastly Japan. This evidence of nearest kinship between India and 
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Central China is more than satisfactory in corroborating the truth of * the 
gap between Japan and India being filled np. 

As we have already mentioned, the distribution of conifers in species 
is rather limited in locality, so it will be necessary to consider them by 
genera to get an idea of their distribution in the world. 

The following table shows the distribution of the conifer-genera in the 
different parts of the world. 


Table 9. — Distribution of the Genera of the Formosan 
Conifers in the World. 



Japan have 11 genera, China 9, North America 9, India 6, Europe and 
Siberia 4, and Southern Hemisphere 2, in common with Formosa which has 
the 1.2 genera in all. It is remarkable to see that N. America has so much 
as 9 genera in common with Formosa in spite of the great distance between 
the continent and the island. This causes me to think if Formosa and 
N. America had not interchanged their inhabitants through the Aleutian, 
Kurile Islands, Japan, and the Liukiu Islands in some geological ages, 
when there existed a land mass between them. 

It might naturally be imagined that the flora of Formosan should be 
more similar to that of Central China which is close by, than that of 
Japan to which Formosa is more distant. But the statistics affirm the 
contrary to be true. 
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'And I am led to the conclusion that the Formosan conifers are 
most similar to the Japanese, next to the North Chinese, and lastly to 
the Central Chinese. 

II. On dividing the Chino-Japanese Flora into two Florules : 

1) Border Florule. 2) Central Florule. 

The relation which Formosa bears to Japan reminds me of that of 
North America to Japan . 10 Prof. A. Gray states in his u On the Botany 
of Japan ” that the Japanese flora is much more similar to the flora of the 
blast (of the continent) than that of the West in spite of the geographical 
proximity. Now what the Japanese is to the East of North America, is 
the flora of Formosa to that of North China. 

We have seen in the foregoing tables that Japan, Formosa, Central 
and North China are closely related with each other. It seems quite 
proper to unite these four floras into a large one of Chino-Japanese Flora, 
in agreement with other botanists . 31 And it is equally proper, generalizing 

the above statistics, to divide the Flora into two florules one including 

North China, Japan, and Formosa, which I should propose to call Border 
Florule, the other including South and Central China, let me call it 
Central Florule. 

If we connect those groups of the closely related regions we get two 
lines which meet at North China, (one is from Formosa to North China 
through Japan, the other from India to North China through Central 
China). The point at which the lines meet is worthy of notice. The 
border line, by which I mean the line designating the Border Florule, is 
a sort of a geometrical locus of points which satisfy all the conditions 
which the Border Florule demands. The central line indicating the 
Central Florule is also a locus of points which have all the characteristics 
of the Central Florule. North China, the meeting point of these two loci, 
then, may be said to satisfy all the conditions which both florules demand, 

1) Owing to the limit of my knowledge of Central Chinese conifers, obtained mainly 
through books (except those small set I mentioned before) I might be open to the censure 
of having identified Formosan conifers too much in favour of Japanese species with tyhich 
I am thoroughly aquainted. But, were this true, the general validity of my conclusion is 
scarcely affected, for my knowledge of North Chinese conifers is equally limited, and 
admits of no partial treatment against Central Chinese. 

2) Gray, A.i — Mem. America, Acad. Art. Sci. Vol. VI. p. 437. 

3) Grisebach, A.: — Die Vegetation der Erde, VoL I. p. 465. 

Engler, A.: — Engler u. Prantl, Die Naturlichen Pfianzenfamilien, II. Teil, 1, p. 58. 
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though, I need scarcely say, not with geometrical strictness. And it is 
clearly seen that North China has the characteristics of both the Border 

and Central Florules a fact which one would do well to bear in 

mind in studying the origin of the two florule. 

I will not here discuss as to where the inhabitants come from, nor 
will I dwell upon the question whether or not we grant the theory of 
the centre of creation. For in this way we find no difficulty in acknow- 
ledging the natural economy, the manifestation of which is indispensable 
in concluding that North China is the origin of the florules. 

Thus I am inclined to think that the two florule originated in North 
China, one developing in the central part, and forming the Central Florule 
and the other developing in the border regions and forming the Border Florule. 

Lastly a few remarks upon the origin of the Chino-Japanese Flora to 
which belong the Formosan species, will not be out of place made here. 

The conifene is a comparatively old type now gradually decaying 
from the world. Looking at the geological history of plants, we see that 
the coniform came into existence in the Devonian formation of the 


Paleozoic epoch, and nourished by and by until the Cretaceous formation 
of the Mesozoic epoch, when it reached the maximum vegetation. Then 
gradually decreasing through the Eocene and other formations of the 
Tertiary, it has come to the present state of vegetation. The present 
distribution of the conifers is very interesting — each region having the 
characteristic species of its own. 

We see in the map of distribution 2 ' that conifers are mostly limited to 
the northern Hemisphere where they are almost universally dispersed. 
Fossils belonging to the living genera are very often found in Europe, North 
America and polar regions, but rather rare in India or China. 

This poorness*" ' of fossils indicates to us, 1 think, that the conifers 
existing so abundantly now in China and India are by no means original 
inhabitants, but emigrants from some contiguous regions that found their 


Drude. O: — Ilandbuch der Pflanzengeographie, p. 180 
Drude, O: — Bergliaua’ Physikal. Atlas, Platt Nr. 45. 
Prof. Yokoyama wrote on the Japanese conifer- fossils 


1 ) 

9 ) 

'V 

Kaga, Hida, and Echizen ” in Journ. Coll. Sei. Imp. Univ. 
According to him, the fossil plants are comparatively poor 
only 20% of the whole plants. What is interesting to notice, 


his “Jurassic Plants from 
Vol. HI. p. 15 and 20. 
in conifers, which occupy 
our conifers are also much 


similar to those of North America in the fossil as well as in the living. China is also poor 
having only 23% of the whole (see Richthofen : China, Vol. IV. p. 214.) In the Indian 
flora of Kach and Jabalpur, as Prof. Yokoyama remarks, conifers amount to 29% of the 
whole. In Siberia, on the contrary, conifers are very rich having 4.0% of the whole. Thus 
we see that the Conifers, though in their maximum vegetation in the Mesozoic epoch, 
were not so abundant in China, Japan or India, as in polar regions or North America. 
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way in comparatively recent geological times. It is noticeable that the 
conifers of Pacific North America have some similarity to those of Asia. 
Taking into account both geological and botanical facts, I am inclined 
to think that Asian inhabitants had their ancestors in North America 
or the polar regions in some geological age, possibly in the Tertiary. 


III. On the Existence of a Land-mass between Japan and 
Formosa with reference to the Floral Formation. 

We all know that land plants are not so easily carried over or by 
the sea, as by land. So the similarity of flora is mostly affected by the 
continuation of land. 0 Now there is such similarity between the Japanese 
and Formosan flora, as would necessitate the conclusion that there must 
have existed some connection between those two masses of lands. 

What then connected them ? The Liukiu Islands which now connect 
them in an imperfect manner, like so many stepping-stones between the two 
larger pieces of land, must not escape our attention both from a geological 
and botanical point of view. We all know that the flora of the archi- 
pelago is much like that of Formosa. What, then, is the geological rela- 
tion between them ? 

Dr. Koto says in his “ Geological structure of the Liukiu Curve 2 - v that 
“ the Liukiu Curve have three parallel rows, the inner being of neo-vol- 
canic rocks, the middle of Paleozoic or older rocks, and the outer of Tertiary 
and Quarternary sediments — the characteristic arrangement of the rocks, 
probably due to the great depression of the East Sea of China, which took 
place possibly in the Tertiary period. 50 ” He also states about the relation 
of the Curve to the Asiatic continent as follows: — The curve is only the 
top of a mountain range upon a plateau which is covered by the East 
Sea, which, if seen from the bottom of the Pacific Ocean, might be like 
the Mongolian plateau behind Quenlun mountains as seen from the plain 
of China. 1 2 3 4) And the Curve had been (before the depression occurred) a 
true bouudary between the continent and the ocean and the very east 
extremity of the great Asiatic bank. Dr. Yoshiwaea in his u Geologic 

1) Darwin, C. : — On the Origen of species, p. 316. 

2) Dr. Koto, in Journ. Geol. Soc. Tokyo, Vol. V. No. 49, p. 1, (1897), calls the islands 
by the name of the Liukiu Curve, because the archipelago are arranged in curved lines. 

3) Journ. Geol. Soc. Tokyo, Vol. V. No, 49, p. 1 (Japanese). 

4) Journ* Geol. Soc. Tokyo, Vol, V. No, 49, p. 11 (Japanese.) 
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Structure of the Liukiu (Loo-choo) Curve, and its Relation to the Northern 
part of Formosa, states that the northern part of Formosa and Saki-shiina 
group, the south west end of the curve, are very similar in their geological 
characters, i.e. — they have many coal-seams of the same character, and 
characteristic fossils, such as Echinodiscus, Pecten &c., found in the Miocene. 
He also told me that he has well grounded suspicion that Formosa and 
Japan had been connected until the Miocene age by a land mass. 

And if we admit Dr. Koto’s affirmation as to the former existence 
of the very east extremity of the Asiatic bank, to which, I think, belong 
Japan and Formosa as well as Liukiu, we have also a good geological 
reason to divide the Chino- Japanese Flora into the two, beside the botanical 
reasons. 

Upon considering all these cases, I agree with some geologists in the 
following conclusion : — 

Japan and Formosa had been connected by a land-mass which now 
partly remains as Liukiu Islands. 


IV, Summary. 

In the course of my study of the Formosan flora, I found that there 
is a very peculiar similarity between the Japanese and Formosan. This 
rendered me to wonder if there had not existed a land mass between 
Japan and Formosa ; because the similarity of flora is much more affected 
by the continuation of land than any other physical condition. I have 
chosen here the Conifer/e as an example, as conifers are a comparatively 
old type and are restricted in each locality, and therefore, very convenient 
for the observation of the relation of flora. 

Studying the Conifers in the Asiatic flora, I found that the Chino- 
Japanese flora is naturally divided into two llorules i.e. — 1) Border Florule, 
2) Central Florule. The two originate in North China, one developing in 
the centra] part, and forming the Central Florule, and the other developing 
in the border region and forming the Border Florule. 2) 

I found also that the conifers of Formosa are much more similar to 
those of Japan than those of Central China, and I have come to the con- 

1) Journ. Coll. Sei. Imp. Univ. Tokyo, Vol. XVI, Art. 2. 

2) After completing this work, I have had the opportunity of reading the extract ol 
Dr. L. Diels' “ Die hochalpinen Floren Ostasiens” (Fest-schrift fur Paul Ascherson. Leip- 
zig, Gebr. Borntraeger, 1904. p. 487-499.) in u Botanisches Centralblatt.” Bd. XCVIIL Nr. 
7. — 1905. He discussed the floral formation of the alpine plants and came to the almost 
same conclusion as I have got from the study of the conifers. 
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elusion, from the botanical point of view, that there must have been in 
existence a land mass between Japan and Formosa. Geologists are also 
inclined to have the same opinion. 

Lastly I made a few remarks about the origin of the Chino-Japanese 
Flora to which the Formosan belong. Taking into account the relation 
of the fossils to living plants, and that of the distribution, I was led to 
think that their origin is some polar regions or North America. 


If my paper may, such as it is, be of any use, beside its botanical 
significance, in also ascertaining the probability of the geological presump- 
tion, my labour will be doubly repaid. 



Sur les Gaz de la Tige du Bambou, Phyl- 
lostachys Quilioi Riv. 
par N. Kaeriyama. 


J’ai analyse les gaz de la tige de Phyllostachys Quilioi Riv. et obtenu 
les resultats suivants : 

A. Tige jeune. 

1. Hauteur : 1,40 metre. 

Entre-noeud. (Hauteur) C0 2 0 2 


54 mm. 

J 1 ^>°/o Vol. 

10,594 

Vol. 

128 „ 

o ,5o/ 0 „ 

19,594 

? 1 


2. Ilautcur : 6,08 metres. 



1 9 cm . 

11,4 o/ 0 Vol. 

11,194 

Vol. 

149 „ 

1 1,1^ „ 

10,194 

11 

900 „ 

.10,494 „ 

1 1,494 

>> 

4G4 „ 

6, 1 % „ 

1.5,594 

’1 

570 „ 

6,594 „ 

15,094 



13. Tige adulte. 



3. 

Hauteur : a peu pres 8 metres. 



Age : un an. 



15 cm. 

6,1 o/ a Vol. 

14,894 

Vol. 

370 „ 

•%1 ■% „ 

18,294 

11 

740 „ 

2,994 „ 

18,894 

11 

4. 

Hauteur: a j>eu pres 8 metre 

iS. 



Age : 5 a ns. 



19 cm. 

4,6«4 Vol. 

14,694 

Vol. 

374 „ 

2,3 % „ 

24,2 94 

11 

739 „ 

2,794 „ 

19,5 94 

1) 


En comparant ces chiffres, on obtient les conclusions suivantes: 

1° II n’y a que trois especes de gaz dans la tige du Phyllostachys 
Quilioi Riv. : Pazote, Poxygene et Panhydride earbonique. 

2° IPanhydride earbonique se trouve en beaueoup plus grande quantite 
que dans Patmosphere. La plus grande quantite du gaz se trouve dans 
la partie inferieure de la tige jeune. 

3° La somme des volumes d’oxygene et d’anyhydride earbonique est 
assez constants, et egale a peu pres le volume de Poxygene dans Patmosphere. 
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On peut attribuer Porigine de Panhydride carbonique a deux causes : 

1° a la respiration des cellules de la tige.; 

2° a Peau montan te la tige de la racine, qui dissout beaucoup de 
Panhydride carbonique. L’experience sur Triticuui sativum Lam. var. 
vulgare Hack., montre que la quantite de Panhydride carbonique dissout 
dans Peau, n’a aucune influence sur le gaz respire. Cette experience sur 
Triticum, donne lieu de croire que le meme existe au bambou. Ainsi 
la deuxieme origine etant exclue, il ne reste plus que la premiere. 

Pour eclaircir d’avantage le sujet, j’ai dose Panhydride carbonique emis 
par la respiration dans un intervalle de trente minutes, et trouve que la 
quantite d’aphydride earl>onique par 1 c.c. du volume est 0,000070 grm. 
pour une hauteur de 30 cm., et 0,000045 grm. pour une hauteur de 198 cm. 
Comme la tige est generalement saturee d’eau on peut calculer la diffusion 
de Panhydride carbonique par la formule de M. Stefan. 1 J’ai trouve ainsi 
que Panhydride carbonique qui se diffuse par 1 c.c. du volume et pendant 
un intervalle de trente minutes 

est de : 0,0000079 grm. pour une hauteur de 30 cm. 
et de : 0,0000080 grm. pour une hauteur de 198 cm. 

Done on peut conclure que : 

La vitesse de la respiration est plus grande dans la partie inferieure de 
la tige que dans la partie superieure, tandis que celle de la diffusion est a 
peu pres la meme. O’est pourquoi 1 ’anhydride carbonique se trouve en 
plus grande quantite dans la partie inferieure de la tige que dans la partie 
superieure. 

Tokyo, Laboratoire de Ohimie de la Fuculte des Sciences. 

Le 10. Janvier, 

N. Kaeriyama. 


1. Stefan: Sitzuugsberiehte d. K. Acndemie d. Wissenschaft, Wien, 77,2, 17. 



Observations on the Flora of Japan. 

{Continued from p. 30) 

By 

T. Makino. 


Arundinaria Tootsik (Sieb.) Makino in Bot. Mag., Tokyo, XIV. 
(1900) p. 62 (Jap.) ; Id. in Descr. d. Prod, forest, d. Jap. exp. a PExposit. 
univ. d. 1900, p. 38 ; Matsum. Ind. PI. Jap. IT. 1, p. 90. 

Bn/mhos Tootsik Biel). Syn. PI. Oeeonorn. Jap. in Verb. Batav. Gen. 
XII. (1830) p. r>. 

llhizorne creeping. Culm attaining 5 m. in height and 3J cm. in 
diametre, erect, terete, but semitcrete and often flex nous above, fistulose, 
glabrous, more or less finely striate, darkish green and often purplish ; 
nodes bi-annular, conspicuously prominent, piloso-tomentose with purple 
hairs when young ; internodes long, the longest one about .5 decitn. ; main 
branches erect-patent, 3 to a node of culm and then subfaseiculate ; branchlets 
fasciculate, sub-somitereto, prominent at nodes, with deciduous sheaths 
which are angustatoJanceolate in the upper ones and subulato-deltoid in 
the lower ones. Leaves dense, about 3-9 to a branchlet, approximate, 
lanceolate, or angustatoJanceolate, acuminate with a very sharp point at 
the apex, obtuse or acute at the base and decurrent to a distinct petiole 
(which is 3-10 mm. in length), 6-22 cm. long, 1-3^ cm. broad, scabro- 
eiliated on the margin, thinly chartaceous, green and glabrous above, 
pubescent and subglaucous beneath ; veins 4-S on each side ; venules very 
finely tessellate ; ligule short, truncate; sheath glabrous, ciliated on the 
margin, striate ; cilia of mouth long (the longest one 1^ cm.) and erect oi 
radiate, deciduous. Culm-sheath ovato-lanccolatc, green, purpulish towards 
the margin, glabrous, but ciliated with patent purple pilose hairs, striate, 
subpatently dense-pilose with dark-purple hairs at the base, long-ciliated at 
the top ; ligule erect, short, broad, truncate, minutely ciliated, puberulent 
dorsally ; microphyll linear or linear-lanceolate, gradually acuminate, ciliato- 
scabrous with purple spinulose hairs on margin, chartaceous, green, slightly 
purplish towards the apex, closely many-nerved. Inflorescence paniculate, 
cernuo-pendulous, or ascending, loose or rather dense ; peduncles loosely 
branched, narrow, prominent at nodes, glabrous ; sheath subulato-lanceolate 
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to subuhito-linear, ehartaceo-membranaceous, ciliated with spreading hairs, 
striate, 1^-4 era. long, with a small deciduous subulate microphyll. Spikelets 
fasciculately or sub-racemosely disposed, pedicellate, slender, elongate, filiform, 
loosely and alternately flowered, 8-20cm. long, 2-3 mm. across ; rachilla 
slender, slightly flexuous, viridescent ; internodes compressed, lato-linear, 
puberulent above, 5-7 mm. long ; pedicel 3-30 mm. long, gracile, straight, 
covered with scaly sheaths, few- to several-join ted, puberulent; sheaths 
membranaceous, striate, the lower ones shorter and imbricate, subulato- 
ovate, mucronate or cuspidate, ciliated or subciliated, several- to subnu- 
merous-nerved, the superior ones gradually longer, the uppermost one oblong- 
linear, with a minute subulate microphyll or sometimes a normal blade, 
ciliated on one margin, niany-nerved, about 16 mm. long. Flowers erect 
and adpressed to the rachilla, longer than the internodes, oblong-linear, 
sharply tapering at the apex, green, glabrous, 7-12 mm. long. Empty 
glumes 2 or sometimes 3, approximate, sub-closely placed to the lowest 
flower, viridescent, acute and with an apiculate scabrous tip, minutely 
ciliated at the apical margin, many-nerved, with very loose transverse veinlets 
between nerves, clmrtaceous or membranaceo-charfcaeeous, minutely pubescent 
above internally ; the lower one slightly smaller and ovate to oblong-ovate, 
fiJ-9 mm. long; the superior one ovate to elliptical-ovate, 8-10 mm. long; 
the lowest one (when 3) smaller and elliptico-ovate. Flowering glume 
enclosing the rachilla in front, subcoriaceo-chartaceous, glabrous, but minutely 
ciliated towards the apex and puberulent at the apical tip, thin and 
subscarious towards the margin, ovate, acute and with cuspidate tip, rounded 
dorsally, about 5-7 on each side of the midrib, transverse venules loose. 
Palaa slightly shorter than the flowering glume, about 7-10 mm. long, bicari- 
nate, chartaoeo-membranaceous, viridescent, oblong, obtuse or subbifid with 
incurved lobes and pilose at the apex, ciliated with erect-patent and 
spinulose hairs in carinae above, glabrous on margin but often subciliated 
towards the apex, 2- or sub-3-nerved on the outside of the carina, delicately 
and loosely reticulato-nerved between carnne above. Lodicules 3, erect, 
membranaceous, nervate, ciliated above, subrhorabeo-eiliptico-ovate, obtuse, 
the posterior ones slightly oblique in size and subcuneate and tliickish below, 
about mm. long. Stamens 3, exserted ; filament filiform, glabrous, longer 
than the anther; anther lato-linear or oblong-linear, 4-5 mm, long, light 
yellow, shortly bifid at the apex, bi-aurieulated at the base. Ovary oblong- 
cylindrical, glabrous, about l§-2 ram. long ; style longer than the ovary, 7-8 mm. 
long including the ovary, deeply 3-fid, arms filiform, villoso-plumose, longer 
than the connate portion, which is enlarged towards the base* Garyopais. . , .. . 
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Norn. Jap. Td-chiku. 

Hah. Prov. Tosa : Sakawa, cult. {T. Malvina \ Nov. 1892, 1894), Kochi, 
cult. (2\ Makino ! Dec. 1892); Prov. Totomi : Wash idzu, cult, (j V. Makino \ 
Oct. 1894); Prov. Yamasiiiro : Mukomachi, cult. (Y 7 . Makino \ Nov. 6, 
1894); Prov. Mino: Ivusafuka, cult. (Y 7 . Makino \ Aug. 1899); Prov. 
Musashi : Tokyo, Bot. Gard. Koislhkavva, cult. (Herb.! Sc. Coll. Imp. Univ. 
Tokyo ; T. Makino ! Nov. 17, 1894) ; Prov. Iyo : Matzuyama, cult. (K. 
Okudaira ! no. 96, Sept. 1901, June 1908). 

This bamboo is found in the middle and southern Japan, cultivated 
in gardens as an ornament or sometimes as a hedge plant. It is no-where 
found wild in this country. It was introduced from China in olden 
time, hence the name Td-chiku ( Too-tsik ), i. e., a Chinese bamboo. Tin? 
jieculiarity on this bamboo is its elongated internodes, which are, however, 
without special value. The shoot is unedible. The flower is rarely met 
with, and for the floriferous specimens I owe to the kindness of Mr. 
Karachi Okudaira. 


Asparagus (Euasparagus) oligoclonos Maxim. Prim. FI. Amur. 
(1859) p. 287; Miq. Prol. FI. Jap. p. 315; F ranch, et Sav. Enum. PI. 
Jap. II. p. 59 ; Baker, Rev. Gen. et Sp. Asparag. in Journ. Linn. 8oc. NIV. 
(1875) p. 599 ; Bretsch. Hist. Bot. Bise. in China, p. 615 ; I’m lib. Consp. 
FI. Ivor. III. p. 9; Matsum. Ind. PI. Jap. II. 1, p. 192. 

Asparagus officinalis var. Siek herb, ex Miq. 1. c. 

Asparagus Tamaboki Yatabe in Bot. Mag., Tokyo, VII. (1893) p. 61, 
tab. 4 ; Matsum. 1. c. 

Perennial. Rhizome short, creeping or ascending, ramose, hard ; roots 
dense, elongate, slender, strong. Stem erect or ascending, attaining about 
70 cm. in height, subtcrete and loosely sparse with adpressed scaly leaves 
in the basal portion, subangulato-terete (but sulcato-angulate when dried) 
and substriate above, smooth in angles when recent but subscabrous above 
when dried as are branches, deep green and disparscd with very minute 
pale spots under lens as are the branches; branches numerous and subclose, 
disposed into a pyramidal form, erect-patent or patnlose, straight, subangu- 
late and striate, slightly compressed towards the base, with dense cladodia 
excepting the base, the lower ones longer and attaining about 29cm. in length, 
the superior ones gradually shorter and the uppermost one about 1^ cm. 
long, the inferior ones often with about 1-5 (or sometimes 14) patulose 
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branchiate which are attain about G cm. long ; internodes much shorter 
than the fascicles of cladodia. Leaves deltoid, subulato-deltoid in those 
of the upper portion of stem, sharply acuminate, closely adpressed, membra- 
naceous, very shortly produced at the base, 2-8 mm. long, 2-7 mm. broad ; 
those under cladodia small, deltoid, shortly acute, thinly membranacous, 
scarious, often subtrilobed, the basal projection obscure. Cladodia 1-8, 
fasciculate, spreading or erect-patent, nearly equal in length, linear-filiform, 
subulate above with a sharply acute point, angulato-subterete, striate when 
dried, straight but somewhat arcuate, about 2-3| cm. long or shorter, | mm. 
sometimes 1 mm. across, deep green, densely scattered with very minute 
pale spots under lens. Flowers appear below the middle of stem and 
branches, numerous and dense, dioecious, pedicellate, geminate ; pedicel 
gracile, 7-9 mm. or more long in flower, articulated in middle or above it, 
the lower half subhorizontal, the upper half thicker and deflexed. Male 
flower : perianth turned downwards, 6-7 mm. long, 6 mm. across in the 
limb, tubuloso-campanulate with patent-recurved limb, obtuse at the base, 
glabrous, yellowish-viridescent and usually shaded with dark purple (the 
shade often deeper towards the tube) ; the tube very slightly shorter than 
the limb; segments obtuse, thinner and slightly pale towards the entire 
margin ; the outer ones very slightly shorter, ovato-oblong and subattenuated 
below ; the inner ones ovato-elliptical and subattennated below ; nerve 1, 
Rtrong, disappears before reaching the apex. Stamens included, erect, 
equal in height, g of perianth in length ; filament adnate to the 

perianth-tube, subulate, glabrous, greenish ; anther subovately linear-oblong, 
longer than the free portion of filament, cordato-hilobed at the base, 
minutely deltoid-apiculate at the apex, 2 mm. long, pale orange, with 
orange-coloured pollen. Ovary (of male flower) rudimentary, globoso- 
ellipsoid, sessile, about ^ as long as the stamens, green, glabrous, obtusely 
3— subangulate and 3-sulcate, 3— celled, each cell containing very minute rudi- 
mentary ovules, 1 mm. and a little more long ; style very short being 

merely a minute projection, closely sub-3-lobed. Female flower 

Berry globose, 8-10 mm. across, red, smooth ; seed somewhat compressed, 
subellipsoid-globose, black, about 4J mm. long ; pedicel 8-16 mm. long. 

Nom. Jap. Tamabohi. 

Hah. Prov. Musashi : Tokyo, Bot. Gard. Koishikawa, cult. {T. Mahino ! 
July 2, 1898, May, 1899, male); Prov. Hiao : Mt. Aso, spont. ( Y . Yabe ! 
herb. Sc. Coll. Imp. Univ. Tokyo, Aug. 28, 1901, female, fructiferous). 

Asparagus Tamabohi Yatabe is evidently a male plant of A. 
oUgoclonos Maxim, having the rudimentary ovary, which is incorrectly 
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described as the normal one by the author. The section to which this 
plant belongs is not Asparagopsis (Kunth), but Enasparagus . The proper 
flowering time of this species is not October as reported by the same 
author, but May. This species comes near to A. officinalis Linn., and 
the flower has the close resemblance one another. 


Rumex maritimus Linn. Cod. n. 2585. 

Noni. Jap. Kogane-gishigishi, Ha ma-gish ig is// i (T. Makino). 

I Jab. Prov. Mutsu : Shirokane near Hachinohe in Sannohe-gbri ( T. 
Mima ! no. 4, Aug. 19, 1904). 

New to the Flora of Japan. Rare. 


Sedurn senanense Makino in Rot. Mag., Tokyo, XVI. (1902) p. 213.= 

Sedum japonicum Sieb. var. senanense Makino. 

Sedum yedoense Makino ms. 

Cyme terminal, l-3i| cm. across, few-many-flowered ; branches flexuous, 
attaining about 17 mm. in length, 1-7-flowered. Flowers sessile, but the 
central one very shortly pedicellate, 6-10 mm. across. Sepals erect-patent, 
lanceolato-oblong or linear-lanceolate, yellowish viridescent. Petals horizon- 
tally petent, twice as long as sepals, subrhomboidly ovato-lanceolate, 4-5 mm. 
long, 1| mm. wide. Stamens : the oppositipetalous ones scarcely shorter 
than the opositisepalous ones ; filament yellow. Ovaries erect or erect- 
patent, slightly compressed laterally, yellow, about 4 min. long including 
the style ; style erect, gracile, nearly J as long as the ovary. Flowers 
May (in Tokyo). 

Noni. J ap. Miyama-inan no ig us a , Ecmitsudzuki. 


Nasturtium amphibium (Linn.) R. Rr. in Ait. Hort. Kew. ed. 2, 
IV. p. 110; Matsum. in Bot. Mag., Tokyo, XIII. (1899) p. 60. 
Sisymbrium amphibium Linn. Cod. n. 4781. 

Nom. Jap. Migiwa-ga, rashi (norri. nov.). 

Hob. Prov. Shimotsuke : Side of Lake Yunoumi in Nikfeo (T. Makino ! 
July 1884, Aug. 1.903), Tadenoumi in Nikko (J. Matsumura ! herb. Sc. 
Coll. Imp. Uni v. Tokyo, July 23, 1885); Prov. Ishikaui : Sapporo (J. 
Matsumura ! herb. ibid. July 30, 1899). 
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Sisymbrium (Velaroides) Maximo wiczi Palib. Gonsp. F). Kor. I. 
in Act. Hort. Petrop. XVII. p. 28, tab. 2 (1899) ; Matsum. in Bot. Mag., 
Tokyo, XVI. (1902) p. 17 ; Yabe in Bot, Mag., Tokyo, XVII. (1903) p. 197. 

Alyssi species dubia fr. deficiente Miq. in. Ann. Mils. Bot. Lugd.- 
Batav. III. p. 200, et Prol. FI. Jap. p. 364. 

Arabis sp. n. ? Forbes et Herns], in Journ. Linn. Soc. XXIII. p. 43. 
Berteroa inccma Francli. “in Mem. Soc. Gherburg, XXIV. (1884) p. 
199”? 

Petals lilaceous ! 

Nom. Jap. Hana-nadzuna (nom. nov.). 

Hah. Prov. Tsushima: Kurocho-zaka between Mine and Ivubara ( Y. 
Yabe\ herb. Sc. Coll. Imp. Univ. Tokyo, July 28, 1901), Kozaki (F. Yabe l 
herb. ibid. Aug. 20, 1901; K. Hirala ! Aug. 18, 1903); Prov. Aki : Mt. 
Ege in Sayeki-gori {S. Kuriyama ! n. 157, Aug. 1904). 

Rare in Japan. 


Elodes virginica Nutt, var. japonica (Bl.) Makino. 

Elodea japonica Bl. Mus. Bot. Lugd.-Batav. II. p. 15 (1852). 

El odea crassifolia Bl. 1. c. 

Hypericum virgmicum Miq. Prol. FI. Jap. p. 146 ; Franoh. et Sav. 
Enum. PI. Jap. I. p. 56, non Linn. 

Elodea virginica Regel, Tent. FI. Ussur. n. 104 ? 

Hypericum petiolatmn Miq. 1. c., non Walt., nec Franch. et Sav. I. 
p. 56. 

Elodes virginica var. asiatica Maxim, in Mel. Biol. XI. p. 157 (1881). 

Nom. Jap. Midzu-otogiri, Midzu-yanagi. 

Hah. Japan, sparingly distributed. 

STIGMATODACTYLUS Maxim, in litt. 1890. — 1 Mur idea' , Neottiejs, 
ORCHIDACE2E. 

Perianth free, patent. Sepals subequal, the lateral ones subfalcate. 
Petals similar to the lateral sepals. Label] um sessile to the very base of 
the erect column, undivided, flat, membranaceous, the face naked, but 
the base with a subbarnose 2 -parted appendage partly connected to the base 
of column. Column erect, rather long, incurved above, semiterete, narrowly 
2-alate above, with a process in the middle in front ; clinandrium concave, 
continued to the alas of column. Anther 2-celled, cells contiguous, valves 
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strongly adnate to the connective. Pollinia 4, in 2 pairs, sessile, com- 
pressed. Stigma under the short rostellum, broad, concave, furnished with 
a capitate-tipped long appendage on the lower edge. Capsule erect-patent, 
narrowly oblong. 

Small terrestrial herb, 1-foJiate, racemosely 1-3-fiowered ; rhizome 
elongate, with a small tuber at the end. Stem simple, erect, glabrous. 
Leaf in the middle of stem, sessile, evaginate, ovate, acuminate. Flower 
erect, not reverse, very shortly pedicellate ; bracts foliaceous. 

Stigmatodactylus sikokianus Maxim, in litt. 1890 ; Makino, 111, 
FI. Jap. I. n. 7 (1891) tab. 43; in Bot. Mag., Tokyo, XIII. (1899) p. 9; 
et Phanerog. et Pterid. Jap. Icon. Illustr. I. tab. 39 (1900) ; Matsum. 
Ind. Pi. Jap. II. 1, p. 263. 

A perennial Orchid, about 3-10 cm. high, glabrous. Rhizome hypo- 
gfoous, often curved, somewhat thicker above, pale, flaccid, covered with 
root-hairs, provided with a few (about 2) minute colourless scales above, 
at each axil of scales with a short pale and slightly fleshy branch ; the 
tuber small, simple, globose to ellipsoid, attaining about 3 mm. across. Stem 
slender, angulate, pale green, furnished with the single leaf above the middle 
and a minute scale at the base. Leaves small, semi-amplexicaul, ovate, 
acuminate, entire and more or less erispate on margin, green, the midrib 
inconspicuous, the lateral vein 1 on each side and arcuate ; those of sterile 
. stem few, petiolate, vaginate at the base, orbicular, acute. Raceme short, 
terminal, loosely flowered ; rachis flexuous, angulate ; bracts patent, sessile 
and semi-amplexicaul, similar to leaves in form but slightly smaller. Flower 
large in proportion. Perianth subequal, linear, acuminate, entire, mem- 
branaceous, I -nerved, somewhat incurved. Sepals bearded with long and 
few hairs on both basal margins, more or less narrowly indexed on margin, 
light green, but the superior one also shaded with purple in the lower half ; 
the superior one 4 trim, long ; lateral ones shorter and 2| mm. long, hidden 
under the labellum when flower expanded. Petals not l>earded on the 
basal margins, light green and shaded with purple below, 3^ mm. long. 
Labellum ample, patent, orbiculate, scarcely short-attenuated below, entire 
but minutely crenulated on the front margin, 4 mm. across, very light purple, 
blit deep purple vertically in centre; appendage directed to the front, much 
shorter than the labellum and 1^ mm. in length, cut down to the midway 
into two lobes of the upper and lower, purple; lobes shortly bifid at the 
apex, the upper one a little shorter. Column light green, 3J mm. long; 
appendage minute and emarginate ; clinaudrium with an obtuse short 
rostellum in the front sinus; anther-valves minutely tubereulate on the. 
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surface, light brown. Pollinia minute, elliptical, light purple-brown. Ovary 
linear-oblong, more or less attenuated below into a short and not contorted 
pedicel, triangular, with an elevated ridge on each surface, about 5 mm. long, 
light green, 1-locular, 3-placentiferous ; ovules minute, numerous, white. 
Capsule (immature) shortly pedicellate, linear-oblong, triangular, with an 
elevated ridge on each surface, crowned with persistent perianth and column. 
Flowers August- September. 

Nom. Jap. Korogi-ran (T. Makino). 

Hab. Prov. Tosa: Mt. Yokogura (T. Makino \ Sept. 4, 1889). 

A very rare Orchid, growing among decayed leaves in shady places on 
mountains. It was discovered by me in the above-cited date and locality. 
C. J. Maximowicz says : — “ The Orchid is quite a new genus of the tribe 
Neoltiecv, subtribe Diuride az, and allied to the Tasmanian Burnettia and 
the Australian Glossodia. Your analysis is excellent. I dissected a flower 
bud myself and found everything just as figured by j’ou. I have called 
the plant, on account of the remarkable fingerlike appendage under stigma, 
Stigmatodactylus Sikokianus.” 

Gymnadenia Mi to stigma (Plume) Makino. 

Mitostiyma gracilis Illume, Mus. Bot. Lugd.-Batav. II. p. 190 (1856). 
Gymnadenia gracilis Miq. Prol. FI. Jap. p. 139 ; Franeh. et 8a v. Enum. 
PI. Jap. II. p. 30; Maxim, in Bull. Soc. Nat. Mosc. (1879) p. 60, ex parte; 
Makino in Bot. Mag., Tokyo, III. (1889) p. 7 ; Finet in Bull. Hoc. Bot. 
France (1900) p. 280; Palib. Consp. FI. Kor. III. p. 3; llolfe in Journ. 
Linn. Soc. XXXVI. p. 53 ; Matsum. Ind. PI. Jap. II. 1, p. 249. 
Cynosorchis gracilis Krilnzl. Orchid. Gen. et Sp. I. p. 488. 
Gymnadenia tryphiceformis Reichb. fil. in Linnma, XLI. (1877) p. 41 ; 
Diels in Engl. Bot. Jahrb. XXIX. p. 265. 

Gymnadenia pinguicula Bretschn. Hist. Eur. Bot. Disc. Chin. p. 688, 
non Reichb. fil. et S. Moore. 

Nom. Jap. Hina-ran, Hime-iwaran, Kumo-ran. 

Hah. Prov. Tosa : Takeyashiki in Nanokawa (K. Watanabe ! June 7, 
1888), Mt. Yokogura (T. Makino ! May 1893), Karatani (T. Makino !), 
Tochfi in Hongawa (T. Yoshinaga ! Aug. 1890) ; Prov. Iyo : Mt. Kwan- 
non-dake in Kashiwa-mura (Z. Umemura ! no. 14, Sept. 2, 1896); Prov. 
Settsu: Mt. Maya? (It. Yatabe ! herb. Sc. Coll. Imp. Univ. Tokyo, May 
1879);. Prov. Sud : Ichinosaka in Kamiunoryo-mura (D. Nikai ! herb. ibid. 
July % 1893). 
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Cymbidium Hooaai Makino in Bot. Mag., Tokyo, XVI. (1902) p. 27.= 
Cymbidium sinense Willd. Sp. PI. IV. (1805) p. Ill; Peru. Syn. PI. 
II. (1807) p. 517; Sprang. Syst. Veg. III. (1826) p. 723 (chinen.se); Ait. 
llort. Kew. ed. 2, V. p. 214 ; Lind). Gen. et Sp. Orchid. PL p. 162 ; et in 
Journ. Linn. Soc. Bot. III. (1859) p. 30 ; Rolfe in Journ. Linn. Soc. 
XXXVI. p. 31. 

Epidendrum sinense Andr. ‘Bot. Rep. III. tab. 216’; Bot. Mag. tab. 888. 
Cymbidium fragrans Salisb. ‘ in Trans. Ilort. Soc. I. (1812) p. 298.’ 
Cymbidium ensifolium Hook. fil. FI. Brit. Ind. VI. p. 13, pro parte. 
Nom. Jap. Hosai-ran. 

Distrib. British India and China. 


Viola (Nomimium) blanda Willd. Ilort. Berol. t. 24 ; Pursh, FI. Am. 
Sept. I. p. 172 ; Nutt. Gen. N. Am. PI. I. p. 149 ; Sprang. Syst. Veg. I. j>. 
798 ; Hook. FI. Bor. Am. 1. p. 76 ; DC. Prodr. I. p. 295 ; Ledeb. FI. Ross. 
I. p. 247 ; Item, et Schult, Syst. Veg. V. p. 358 ; Torr. et Gray, FI. N. 
Am. I. ]). 138 ; Regel, PI. Iiadd. I. p. 234, tali. 6, fig. 20-23 ; A. Gray, 
Man. Bot. ed. 5, p. 77, et Syn. FI. N. Am. 1. 1, p. 198 ; Wood, Cl. -Book, 
Bot, p. 242 ; Maxim, in Mel. Biol. IX. p. 732. 

Viola brachyeeras Turcz. in Bull. Soc. Nat. Mosc. XV. (1842) p. 301 ; 
Ledeb. 1. c. p. 246. 

Viola pallens Forster ex Roein. et Schult. 1. c. p. 359. 

Perennial, acaulescent. Rhizome subterranean, slender, creeping, ascend- 
ing above, gracile and rarely branched in the lower portion, loosely with 
delicate ramose roots throughout, about 2-6 cm. long, hard, approximately 
with notched numerous nodes having old rusty-brown stipules and the base 
of petioles. Leaves 1 to 4, long-petiolate, reniform, suborbiculato-reniform, 
or ovato-reniform, deeply cordate with a close or open sinus at the base, truncate 
or truncato-obtuse or shortly produced or angulato-obtnse with a callose end at 
the apex, depressed-crenate with papillato-subcallose point, membranaceous, 
very thinly pubescent or glabrate above, glabrous beneath, loosely ciliated 
or glabrous on margin, 16-22 mm. long, 18-24 mm. broad in flower, but 
afterwards attaining nearly 45 mm. long, 54 mm. broad ; nerves delicate, 
7-9-rad iato-palmate, with loose veinlets ; petiole slender, gracile, wing- 
less, glabrous, about 3—6 cm. long in flower, but then attaining about 
9 cm. long ; stipules erect, subulato-deltoid, usually producod-acuminate, 
shortly adherent to the petiole, membranaceous, loosely papilloso-ciliated on 
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margin, brown, glabrous, about 2 mm. long. Peduncles 1-3, erect, usually 
exceeding the leaves, slender, gracile, glabrous, about 2-9£ cm. long, bracteolate 
above the middle ; bracteoles 2, opposite or approximate, linear-subulate, 
acuminate, glabrous, papillose on the basal margin, 2-2 J mm. long. Flower 
small, about 8 mm. across, white. Sepals oblong- to ovato-lanceolate, acutish- 
obtuse at the apex, narrowly hyaline and sometimes minutely loose-ciliated 
on margin, glabrous, delicately 3-nerved, about 3^ mm. long excepting the 
basal auricles, lateral ones somewhat shorter ; basal auricles depressed-semi- 
orbicular, rounded at the apex, entire, mm. long. Upper and lateral 
petals obovato-oblong, attenuated below, rounded-obtuse at the apex, beard- 
less, about 8 mm. long, 3 mm. or a little more wide; the lower petal slightly 
shorter and broader, obovate, emarginate at the apex, marked with dark 
purple veins as are the lateral petals ; calcar short and small, shorter than 
sepals, ovato-semiorbiculate, 1 mm. and a little more long, mm. broad. 
Stamens 2 mm. and a little more long ; connective-tip oblong-ovate, obtuse, 
hardly shorter than the anther-cell ; appendages minute, short, subdeltoid- 
semiorbiculate, rounded-obtuse, thicker towards the margin, 1 mm. long 
Ovary ovoid, tapering above, glabrous, 1 mm. and a little more long ; style 
longer than the ovary, exserted from the anther, geniculate at the -base, 
stout-filiform, about 2 mm. long ; stigma subcapitate, depressed-concave, semior- 
biculately marginate excepting the lower side, provided with a minute short 
straight and erect rostrum. Capsule elliposid, acute or obtme, glabrous, 
purple-maculate, 6 mm. long ; seed shortly ellipsoid. Flowers June. 

Nom. Jap. IJsuba-sumire (T. Makino). 

Hah. Prov. Shimotsuke : Mt. Nyoho in Nikko (T. Makino \ Aug. 1901, 
July 1904) ; Prov. ShinAno : Mt. Komagatake (K. Tanaka ! Sept. 25, 1902) ; 
Prov. Kikuzen : Mt. Goyo in Kesen-gbri (G. Toba ! no. 18, June 13, 1904) ; 
Prov. Rikuchu : Mt. Hayachine {G. Yamada ! no. 60, Aug. 5, 1904). 

New to ,the Flora of Japan. It is found on alpine mountains in the 
middle and northern Japan. 

Viola Yatabei Makino in Bot. Mugaz., Tokyo, XVI. (1902) p. 122.= 
Viola (Nomimiutn) yeaoensis, Maxim, in Mel. Biol. IX. p. 736 (1876) ; 
Boissieu in Bull. Sac. Bot. France (1900) p. 

Viola phalacrocarpa var. pallida Yatabe in Bot. Mag., Tokyo, VI. 
(1892) p. 102, ex parte. 

ViMa flttccida Makino in Bot. Mag., Tokyo, XIII. (1899) p. 242, 
nomen tail turn. 
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Nom. Jap. Ilikage-aumire, Fzo-kosumire, Shin-aumire. 

Add. Hub. Prov. Kodzuke : Yoshii in Tano-gori (T. Arai\ May 8, 
1903) ; Prov. Shimotzuke : Foot of Mt. Nakimushi in Nikko (M. Furukaiva ! 
Aug. 23, 1903); Prov. Iwashiro : Obama-inura in Adachi-gori (G. Naka- 
hara\ May 1904); Prov, Shimoosa : Chiba (7. Yamatsuta\ June 1905). 


Viola Savatieri Makino in Bot. Mag., Tokyo, XVI. (1902) p. 125.= 
Viola (Nomimium) Patrini DC. var. acuminata (branch, et Bav.) Makino. 

Viola incisa var. acuminata branch, et Bav. Enutn. PI. Jap. I. p. 
41, et II. p. 248 ; Maxim, in Mel. Biol. IX. p. 720. 

Norn. Jap, Yedo-sumire (oldest name). 


Viola kiusiana Makino in Bot Mag., Tokyo, XVI. (1902) p. 138.= 
Viola (Nomimiimi) diffusa Gingins in DC. Prodr. 1. (1824) p. 298; 
Bpreng. Byst. Veg. I. (1825) p. 799 ; Hook. fil. et Thoms, in Hook. fil. FI. 
Brit. Ind. 1. p. 183 (1872) ; Benth. FI. llongk. p. 20 ; Maxim, in Mol. 
Biol. IX. p. 735, et PI. Chin, in Act. Ilort. Petrop. XI. p. 6T ; Franch. 
PI. David. I. p. 43 ; Forbes et Ilemsl. in Journ. Linn. Soc. XXIII. p. 52 ; 
Henry List PI. Formos. p. 18 ; Diels, FI. Cent.-Chin. in Engler’s Bot. 
Jahrb. XXIX. p. 477. 

Viola tenuis Benth. in ‘Hook. Lond. Journ. Bot. I. (1842) p. 482.’ 

Perennial, caulescent, estoloniferous, pallid-green. Rhizome not long, 
erect or ascending, rooting ; roots slender, with delicate slender rootlets, 
white. Main stem erect, short or inconspicuous ; branches floriferous and 
foliiferous, loosely tufted, simple, ascending or decumbent, axillary' to radical 
leaves, few' to several, terete, glabrous or sparsely pilose with white patent 
hairs along one side, viridescont and sometimes with a purple shade, at- 
taining about 8 cm. long in flower, but afterwards much decumbent and 
diffuse, stolon-like, attaining about 20 cm. in length, slender, loosely with 
alternate leaves below and also with a tuft of leaves and short-pedicellate 
cleistogamous flowers at the apex, from where rooting in autumn as to 
form an independent stock. Leaves petiolate, ciliated and sparsely pilose 
with white hairs above, nearly glabrous beneath, membranaceous, wholly 
green ; radical ones tufted, elliptical to ova to- elliptical, obtuse at the apex, 
rounded and decurrent to the petiole at the base, regularly crenate, attain- 
ing about 3 cm. long, 2 cm. broad in flower, but afterwards attaining about 
7Jcm. long, 4 Jem. broad, the" midrib prominent beneath as are delicate and 
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erect-patent veins 3-6 on each side and pinnately disposed ; cauline ones 
smaller, loosely alternate below, but closely placed towards the apex ; petiole 
shorter or longer than the blade, conspicuously winged, ciliated with white 
patent pilose hairs, after flower attaining 8J cm. in length; stipules adnate 
in basal portion, thinly membranaceous, pale-viridescent, subulato-lanceolate, 
acuminate, ciliato-finibriate, 6-12 mm. long. Peduncles radical and in 
the axils of cauline leaves, arising above the leaves, erect or ascending, 
gracile, sparsely pilose with patent hairs below, glabrous above, bracteolate 
in the middle or above it but in cauline ones often below it, light green, 
about 3-7 cm. long in flower : bracteoles 2, opposite or somewhat remotely 
placed, linear or subulato-linear, acuminate, herbaceous, thinly ciliated oil 
margins, pauci-glandular-dentate on the basal margins, 3-7 mm. long. 
Flowers small, 10-12 mm. across, light violaceous. Sepals ovato-lanceolate 
or lanceolate, acuminato-acute, membranaceous, glabrous or very thinly 
pilose, thinly ciliated on margins, 3-nerved, without veinlet, viridescent, 
5-6 mm. long ; basal auricules short, subtruncato-semiorbicular, sometimes 
crenulate in the superior one, slightly ciliated. Petals beardless, the upper 
one obovate and lateral ones oblong-oljovate, rinded at the apex, much 
attenuated below, a little jtfblique in form and 7-8 mm. long, light viola- 
ceous, but white below v$ith a very dilute greenish colour ; the lower one 
much shorter and smaller, concave, oblong-elliptical, rounded-obtuse at the 
apex, white, but violaceous above, with deep violet strife ; calcar very short, 
semi-orbicular, scrotiform, not exceeding beyond- the basal auricles of the 
sepals, 1 J-2 mm wide. Connective-tip ovato-orbicular, rounded -obtuse, slightly 
shorter than the anther-cells ; appendages adnate to the anther, subrect- 
angular- subdeltoid, aeutish-obtuse-tipped, with a thick nearly straight front 
edge. Ovary oval, rounded-obtuse, glabrous ; style as long as the ovary, 
enlarged above, geniculated at the base ; stigma subbilobato-orbicular, 
slightly concave, with a very short rostrum. Capsule ellipsoid, obtuse, virides- 
cent, glabrous, 5-6 mm. long ; valves oblong. Seeds minute, lato-obovoid, 
acute at the base, 1 mm. long, sooty. Flowers March-April. 

Norn. Jap. Tsukushi-sumire (T. Makino). 

Hah. Prov. Satsuma: Kagoshima ( Keisuke Tamura \ March 11, 1900; 
Setsusaburo Tanaka ! March, 30, 1903, April 27, 1903, May 6, 1903; L 
Nagashima\ March 1904, May 15, 1905). 

Didrib . Formosa, China, and British India. 


{To be continued .) 



Microbiological studies on the brewing 
of japanese Soja-Sauee. 

(Preliminary note). 

By 

K. Saito. 


No adequate microbiological research has yet been carried out on the 
brewing of japanese Soja-Sauee. The chemical composition of the market 
Soja has been studied and published by Tahaka, Nagai, Kitao etc. Y. 
Nishimuka ,j has devoted himself to the study of the chemical changes 
occuring during the processes of turning the raw materials, wheat and 
bean, into Jcoji and morovii (mash). But his experiments with respect to 
the microbiological analyst of the koji and moromi are not sufficiently 
convincing to explain the complicated phenomena of the processes. The 
object of the present work has been to find out what are those micro- 
organisms which play the important parts during the fermentation. 

According to the experiments of the above named and other authors 
it seems evident that the following kinds of chemical changes occur during 
the processes. 

1. Saccharification of starch and decomposition of albumen. 

2. Formation of organic acid 1 2) in the mash. 

3. Formation of alcohol in the mash. (It seems very probable to me 

that the characteristic aroma of the Soja is closely connected 
with the formation of alcohol.) 

I have been able to isolate the following microorganisms. They act 
differently upon the Soja-material, and explain the above mentioned changes 
in a satisfactory manner. Some of them are objectionable to the produc- 
tion of good Soja. 


1. Bull. Coll. Agric., Tokyo, III, P. 191. 

2. Accoi cling to the chemical investigation of my friend Mr. Suzuki lactic acid 
predominates in the mash and ulso in the Soja itself. 
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I. MOULDS. 

1. Aspergillus Or y zee. 

This species is already known to be the principal fungus of the hdji. 
It serves for the saccharification of starch and for the decomposition of 
albumen contained in the original raw material, 

2. Iihizopus sp . and Tieghemella sp . 

The Icoji often turns dark in colour instead of being greenish yellow. 
This is caused by the overdevelopement of Phycomycetes instead of Asper- 
gillus. The examination of Phycomycetes has revealed the existence of 
the above two different species of fungi. Koji darkend as above is useless 
for the purpose and is always thrown away. 

3. Other moulds. 

Such cosmopolitic species as Penicilliurn glaucum, Cladosporium her - 
barum etc. are also found in the koji and moromi . These fungi seem to 
play no special part in the fermentation process. 

II. BACTERIA. 

In the moromi , which usually contaius 15-17% of salt, there are 
found two kinds of bacteria. One of them belongs to the genus Sarcina 
and the other to Bacterium . Both of them produce lactic acid in the 
moromi . They are new to science and I propose the names Sarcina 
Ilamag uchice and Bacterium Soja. 


HI. YEASTS. 

1. Sacchgromyces Soja nov. spec. 

This new yeast grows copiously in the moK'omi , and its many peculiar 
characters distinguish it from the other known species. The cells are 
generally round or ovoid and form 1-4 endospores within each cell ; 
dextrose, laevuiose, galactose, mannose and maltose, but not saccharose, 
lactose, melibiose, raflinose, inulin, and a-methylglucoside, are fermentable 
by it. It is a remarkable fact, that the yeast produces invertase within 
its cells, which, however, is never secreted out of the body (i. e. it is an 
endoenzyme), and that, in spite of this fact, saccharose is not fermented 
by it. 

2. Film-yeasts. 

A film is often produced on the surface of the tormented liquid ansp 
its production is said to lower the quality of the Soja. It consist of 
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the aggregation of the filmforming yeasts. Out of them I have heen able 
to isolate Saccharomyces farinosus Lindner, Mycoderma sp . and another 
interesting species having spore formation. 

The details of the methods of isolation of the above mentioned 
microorganisms and their characters will be published later in the “ Central- 
blatt ftir Bakteriologie und Parasitenkunde, Abtheilung II.” 


July, 1905. 


Botanical Institute, 

Imperial U Diversity, 
Tokyo. 




Ueber die Chemot axis der Spermatozoiden 
von JEquisetum. 

Vorlaufige Mitteilung 

von 

K. Shibata. 


Von den drei grossen Klassen der G efasskry ptogam e n waren die 
Schachtelhalme die einzige, bei welcher die chemotaktischen Reizersclui- 
nungen der Samenfaden noch gar nicht bekannt waren'h Bei meinern 
friiheren, allerdings mit einem sparlichen Material angestellten Untersu- 
chungen, ist es mir auch nicht gel ungen, das spezifische Reizmittel fiir die 
A'g'ttisefMm-Samenfaden festzustellen. In diesem Friibjahr habe ich daher 
eine umfangreichere Aussaat der Sporen von Equisetum arvense gemacht. 
Das hierbei angewandte Verfahren werde ich spa ter im einzelnen angeben. 
Bei alien angelegten Kulturen gediehen die mannlichen Prothallien, sehr 
iippig ; sie lieferten Monate lang ein reichliches Samenfiiden-Material. 

Wie bei anderen bisher untersuchten Pteridophy ten werden auch die 
Spermatozoiden von Eqtiisetum durch die Aepfelsiiure topochemo- 
taktisch gereizt, so dass man bei der geeigneten Versuchsanstellung'das 
prompte Einschwarmen der Samenfaden sogar in die mit einer 1 / mm 
Mql-Aepfelsaureldsung gefiillte Kapillare veranlassen kann. Bei der Aus- 
fiihriing dieser Experimente muss man aber in erster. Liniq darauf achfep, 
dass die auf dem Objekttrager angebrachten zarten Prothallien keine Ver- 
letzung erleiden. Sonst sammeln sich namlich die Samenfaden sehr leicht 
an den Rissstellan der Prothalliumzellen, welche anscheinend viel Aepfel- 
saure enthalten. Dadurch wind die Sensibilitiit der Samenfaden stark 
herabgesetzt, so dass sie nicht mehr in die zugeschobenen, mit der verdiinnteu 
Malatlosung beschickten Kapillare, n eingelockt werden. DaraUs erkljirt sich 
zum Teil, dass ich bei einigen friiheren Versuchen die Equisetum- Same n- 
faden tiberhaupt unempfindliqh fiir Aepfelsaure gefunden babe. 

1) Vergl. Pfeffer, Unters. a. d. bot. Inst. Tubingen, Bd. 1, S. 363 (Farne und Seta- 
gintlla ); SHIBA.TA, Ber. d. d. bot. GeSells.' 1904, Heft 8, S. 478 ; Jabrb. f. wiss, Botan. Bd. 41, 
tHef4 (Itoeles); Shibata, The Botanical Magazine Vol. XIX, No. 219, Si 39 (Satninta) 
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Die Samenf&den vou Equisetum sind im Gegensatz zu denen der 
tibrigen Pteridophyten 1 * weder durch Fumarsaure noch durch Male'in- 
Baure reizbar. Kattirlich bewirken die Anionen aller ftbrigen tmtersuchten 
Mono- und Dikarbonsauren Z) sowie der anorganischen Sauren auch keine 
chemotaktische Anlockung dieser Samenfkden. Ihr Perzeptionsapparat 
ist also ganz spezifiscb der Aepfelskure angepasst. Diese 
Tatsache, im Yereine mit anderen von mir aufgedeckten, deutet darauf 
hin, dass die drei Klassen der Pteridophyten in Bezug auf die chemotak- 
tische Beizbarkeit der Samenfaden genau von einander zu unterscheiden 
rind. 

Wahrend die Sensibilitat der Schachtelhalme-Spermatozoiden fiir das 
Auion (Aepfels&ure) so streng spezifiscli ist, tritt uns ihre Beizbarkeit durch 
die Kationen s> in ungeahntar Mannigfaltigkeit und Ausbildung entgegeu. 
Meine U ntereochu nge n haben in der Tat ergeben, dass diese Spermatozoi- 
den auf fast alle Element©, welche den leten und 2ten Gruppen (Vertikal- 
reihen) des periodiachen Systems angehoren, mehr oder minder dentlieh 
ehemotaktisch reagieren. Dabei nimmt im allgemeinen die poeitiv-chemo- 
taktische Wirkung mit steigendem Atomgewicht ab ; die repulsive dagegen 
zu. Ferner macht rich der Unterschied des Yerhaltens auch zwischen den 
Eiementen der Haupt- und Nebenreihen gel tend. Also in der Beihe Li, 
Mft, Cu, Ag und An sind die 3 ersteren dentlieh positiv chemo- 
taktisch wirksam 1 2 3 4) , wahrend bei Ag und besonders bei Au die 
repulsive Wirkung so 6ebr uberwiegt, dass die Anlockung der Samen- 
faden in den Kapillaren niebt mehr zustande kotnmt. AufFallenderweise 
bewirken auch die Metalie der ersten Nebenreihe, K und Rb, eine Btarke 
Abstossung der Samenfftden, selbsrt in gehr verdtinnten Lbsungen (z. B. 
‘/soo Mol-KN0 3 ). Die Metal le der zweiten Hauptreihe, namlich Be, Mg, 
Z n, Gd und Hg, uben auf die ^Mtse^wm-Samenfaden einen positiv- 
chemotak tischen Beiz a us, mit Atwnahme von Hg, das nur abstossend 
wirkt. flberrasobend gross i«t die positi v-ch emotaktische Wirkung 
der Kationen Or, Bt and Bft ; die Beizschwelie wird z. B. schon durch 
V«#oo Mol-CaGlj oder -8r(NO s )2 und 1 / lim Mol-BaGl 2 eTreicht. Im Gegensatz 
au den obenangeftthrten Metallen wirkt das Ammonium gar nkdit cbemo- 
taktisoh. Es ist hier also dringend geboten, bei den Yersocbea mit den 

1) Shibata, loc. cit. 

2) A us den unten angegebenen Griinden wurden die organischen Sauren stets als neu- 
tral* Ammoniaktalt* angewandt. 

3) Vergk The Botanical Magazine, No. 219, S. 41. 

4) 2 . B. iat der Sehwell«*we*t Sat CuSO^ etwa ‘/im Mol. 
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Aniocea der ©rganiechen und anorg&niaohen Siurem, die letztereo i miner 
ak Ammoaiakealee anzuwenden. 

Die H- uud OH-Ionen iiben auf die JSquiaciumSp^nasitez(»deiu eine 
negativ ekeawtaktisehe Wirkung aus, aber die ersteren wirken hierbei etwa 
3 snai eo wdtwach als bei Isoetes und JSalvinia. 

Wie bei aadereo schoa bekannten Fallen ward die iSeneibiHtat der 
SaraenfSden fiir das A e j> f el s aure - A n ion durch das Vorkandensein dee 
letzteren im A u seen medium berabgesetzt 1 2 ' ; die Kapillaren mussten 
etwa 50 mal rnehr Aepfelsiiure eotkalton ate die Aussenlfisung, tun deutliche 
cfoetBOtoktische Keaktkm zu erzielen. Dagegen reagieren die in den 
ehemotaktisch wirksamen Metaltealziosungen (z, B. 3 / m Mo3-CaCl 2 , -MgCl 2 , 
’/r,., Moi-NaOl u. k. w.) frei sekwimmenden Samentaden ganz prompt auf 
die Aepfelsiiure ; das Umgekekrte trifft auch zu. Daraue ergibt eich, dass 
die Sensibilitat der Samenfaden fiir das Aepfeis&ure-Anion und die fiir 
die Kationen auf verschiede nen , von einander unabhangigen 
Perzeptions vorgiin gen beruhen. Es sei aber gteick hemerkt, dass der 
Keiz jedes ehemotaktisch wirksamen Metalls {Kations) nicht n«r anf die 
Etnpfindlichkeit fiir daseelbe, sondern auch fiir ein heliebig anderes im 
bestimmtea Verhftltnis herabsetzend wirkt. 

In Obigem babe ich einige wiehtigere Resultafce meiner Untersnchuog 
kurz geschildert. Es sei mir nun erlaubt, kierau einige aUgemeiue Berner- 
kungen zu kniipfen. Es ist zuuiichst hervorzuheben, dass die bisher 
untersuchten Yertreter der 3 groesen Pteridophytenklassen darin ilbereiostim- 
men, dass ihre Spermatozoiden eine hoch ausgebildete chemo- 
taktische Empfindlichkeit fiir das Aepf elsaure-Anion be- 
sitzen. 2) Diese physiologische Tatsache beweist wiederum in eklatanter 
Weise den monophyletischen IJrsprung des grossen PteridophytenBtammes, 
welcher einen betriichtlichen Teil der Pflanzendecke der Yor- und Jetztwelt 
ausmacht. Die AepfelsaureBalze bewirken hochst wahrscheinlich bei alien 
Gefasskryptogamen die Anlockung der Spermatozoiden im ArchegoDium 
und vermitteln dadureh das Zusaramentreffen der mannlichen und weiblichen 


1) Pfeffer, lee. cit. S. 395; Shifata, Ber. d. d. bot. Gesells. 1904, Heft 8, S. 480; 
Bot. Mag. No. 219, 8. 40. 

2) Das abweichende Verhalten von Marxilia (Pfeffer, loc. cit. S. 423), einer relativ 
recenten Gruppe, kann man wohl als eine nachtriigliche Mod ifieation der Rein- 
b&rkeit auflSwsen. Die 8acke bedaxf liter aber nock eine genauere Erforschung. Ebenso 

halt© ich es fiir notig, die chemotaktischen Beizerscheinungen der Farn- und Sdayinetla- 
Samenfaden yon den neu gewoxmeneti Oesichtspunkten aus noehcn&k eineai rviUieren Stud in m 
zu unter ziehen. 
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Greschlechtselemente. Eg kann uns nicht uberrafcchen, dass einfer so funda^ 
mental wichtigen physiologischen Eigenschaft der Sexualzellen auch ein 
sehr hoher ,phylogene tischer Wert* zukommt. 

- ^ Indes zeigt, wie gesagt, jede der drei grosseti Pfceridophytenklassen 
gewisse Eigentiimliclikeiten hlnsichtlicli der chemischen Reizbarkeit der 
SamenfMen. Wenn man von den Verschiedenheiten der Reizreaktionen 
auf die Kationen absieht, so sieht man noch, dass die Spermatozoiden 
von Schachtelhalmen ausschliesslich durch Aepfelsiiure gereizt 
werden, wahrend die der Filieineen zugleich „ maleinophil nnd die 
aller Lycopodineen wahrscheinlich „ fumarophil u sind 2) . Eg sei beilaufig 
betheVkt, daBs ich in^wischen fur die Richtigkeit der sclion von mir 
angewandten stereochemischen Betrachtungsweise der spezifischen Ohemo- 
perzeptionsvorgange neues Beweismaterial herbeischaffen konnte. Vor allem 
wurde bestfitigt, dass die Samenfaden von Salvinia und Tsoetes auf 
Mesaoons&ure und Ci traconsaure in ganz gleichem Sinne regieren, 
wie auf Pumarsaure resp. Maleinsaure 3 b 

Angesichts der oben eruierten Verhaltnisse diirfte es nicht gewagt 
sein, anzunehinen, dass die Spermatozoiden von OyGadeen und auch 
die von Ginkgo die wichtigen chemotaktischen Eigenschaften gerade mit 
den Farnen teilen. Die experimentelle Bestatigung dieser Voraussetzung 
ist hoffentlich nicht lange abzuwarten. 

- Tokyo, Botanisches Institut dei* Universitat. 



• 1) d. h. durch Maleiiisiture und iihnlieh konfigUri^rte Dikarbonsiiuren reizbar (v6rgl. 

FhibatA, Bot. Mag. No. 219, S. 40). 

2) Dies 1st bis heute allerdiaga nur bei hoetes fe3tgestellt. 

3) Shibata, loc. cit. S. 40. 



Notes on the Japanese Fungi. 

III. UROMYCES ON CLADRASTIS. 

BY 

S. Kusano. 


tJromyces shikokianus Kusano n. sp. 

Teleutosori hypophyllous, isolate, indefinitely scattered, small, punc- 
tiform, pulverulent, black, parapbyses numerous, nearly solid, crooked, pale 
yellow ; uredospores very few, intermixed with the teleutospores, obovate 
or broadly elliptical, wall rather thin, verrucose, yellowish brown, 25x20 ft] 
teleutospores oblong or fusiform, but mostly pyriform, with pointed apex, 
wall dotted with large knobs, grayish brown to chestnut brown, thickened 
conically at the apex, 30-40x16-18 /jl] pedicel thin-walled, fragile, hyaline, 
nearly as long as the spore or somewhat longer. 

On the leaves of Cladrastis shikokiana Makino. Oct. 1904, Mt. 
Yanaze in Prov. Tosa (T. Yoshinaga). 

The material examined was somewhat incomplete, so that it is 
unknown whether uredospores form a distinct sorus or are found in the 
same sorus as teleutospores. 


Uromyces Cladrastidis Kusano n. sp. 

Teleutosori hypophyllous, isolate, indefinitely scattered, punctiform, pul- 
verulent, black, paraphyses numerous, nearly solid, crooked, pale yellow ; 
spores globose, oval or rarely elliptical, rounded at the lower end, obtusely 
or Acutely pointed at the apex, wall finely verrucose, chestnut brown, 
slightly thickened at the apex, 20-27 x 17-20 ji ; pedicel thin-walled, fragile, 
hyaline, 50 //. 

On the leaves of Cladrastis shikoktana Makino. Oct. 27. 1900, Chi- 
chibu in Prov. Musashi (Y. Yabe). 

This species is closely^allled to U. shikokianus, but differs in the form 
of teleutospores and the sculpture of their surface- 
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Uromyees amurensis Kom. 

(Hedw. 1899. p. (54)) 

Syn. U. Oedipus Diet. (Eug. Bot. Jahrb. Bd. XXXIV. 1905. p. 583). 

This fuDgus was first discovered by Komarow on Oladrastis amurensis 
Benth. eastern Siberia (1895-1896) and is known also in Japan on the 
same host from the following localities : — 

Teleutostage — Sapporo in Hokkaido. Oct. 1889 (K. Miyabe). 

Uredo and teleutostage — Mt. Fuji. Aug. 1901 (K. Tamura). 

Aecidium, uredo and teleutostage — Tosa. June 1903 (T. Yoshinaga). 

It is of special interest to note that the uredo and teleutoeori are pro- 
vided with hyaline membraae surrounding the spores. Unlike paraph yses 
or pseudoperidia, it consists of the myeelia fused together and envelops the 
spores until they would come to maturity. 


1. UiKMojnee *lukoki«aes. p ? parapiiyses. 
1 U. Oadrastidis. 

3. U. atnureows. 



KEY TO THE SPECIES OF UROMYC ES ON SOPHORA AND 

OLADRASTIS. 

The following key is intended to avoid the confusion arising during 
the determination of Uromyees parasitic on Sophora as welt as Oladrastis, 
which are sterile. 1 * 

1) 8. Kusano, Notes on the Japanese Fungi. I. Uredinew on Sophora. Bot. Mag., 
XVIII. 1904. p. 1. 
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A. Teleutospores on stems U. tvuncicola P. Henn. etShir. 

B. Teleutospore on leaves. 

1. Sori with paraphyses. 

a. Spore with knobs on its surface... U. shikokianus Kus. 

b. Spore finely verrucose, less than 

30 fi in length U. Cladrastidis Kus. 

2. Sori without paraphyses. 

a. Spore with verrucose, swollen] 

pedice U. avnir crisis Kom, 

b. Spore with thin- walled pedicel. 

Spore less than 30 p in length, 

coarsely but clearly verrucose... U. Sophorce jlavcscentis Kus. 
Spore larger than 30 p, 

finely verrucose If. Sophorce japonicce Diet. 



Observations on the Flora of Japan. 

{Continued from p. 74.) 

By 

T. Makino. 


Anemone debilis Fisch. var. soyensis (de Bois.) Makino. 

Anemone soyensis de Bois. in Bull. Herb, Boise. VII. (1899) p. 590. 

Perennial, about 10-14 era. high. Rhizome gracile, repent, loosely 
rooting. Radical leaves with a long and glabrous petiole, simply ternate, 
thinly pubescent above, glabrous beneath, ciliated on margin, membranaceous, 
flaccid, 1^-3 cm. long, 2-3g cm. wide ; leaflets shortly petiolulate, ample, 
obtuse, broadly truncato-cuneate at the base, obtuse- or acuto-dentate 
with a very minute mucronate point; lateral ones subrhombeo-rounded , 
oblique in form, in size nearly equal to the terminal one which is rounded 
often trifid and 10-19 mm. in length. Stem erect, gracile, glabrescent, 
with a few membranaceous ovate or oval vagi me at the base, 7-10 cm. 
long. Involucral leaves 3, petiolate, ternate with sessile leaflets, cordato- 
deltoid in outline, thinly pubescent above, glabrous beneath, ciliated on 
margin, acute or obtuse with a very minute mucronate tip at the apex, 
inciso- or subinciso-serrato-dentate with mucrona to- tipped obtuse or acute 
teeth, flaccid, membranaceous, 16-28 mm. long, 16-35 mm. broad; lateral 
ones smaller, oblong or elliptical-oblong, oblique in form, subbifid, the inner 
margin entire except the apical portion ; the terminal one oblong-elliptical, 
cuneate below with entire margins, veins rather conspicuous and often pur- 
purascent when recent beneath, loosely reticulated ; petiole erect-patent, 
slightly shorter than the blade, ciliated on front margins (which are often 
purpurascent when recent), straight, 8-11 mm. long. Pedicel erect, longer 
than the involucral leaves, gracile, filiform, pubescent with ascending- 
adpressed pale hairs throughout (hairs denser under the flower), 3-4 cm. 
long. Flower 16-18 mm. across, white. Sepals 5, patent, oblorig to 
ovato-oblong, obtuse, membranaceous, glabrous on both margins, delicately 
veined, deciduous, 9-10 mm. long, 5-6 mm. broad. Stamens numerous, 
shorter than sepals ; filament filiform ; anther oblong, yellowish. Carpels 
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several, sessile, pubescent with si I vary erect-patent hairs, elliptical, tapering 
above into a short and often slightly curved glabrous style. 

Nom. Jap. Hiroba-himeichiye (T. Makino). 

Hab. Prov. Kitami : Soya ( II. Fuurie\ n. 90*4.7, May 19, J 803) ; 
Prov. I SHIKARI : Asahigawa (Shin- ya ltd ! comm. Sei Igarashi n. 7, May 
1905). 

This differs from the type by the broader leaves and larger flowers. 


Viola chserophylloides (Regel) Makino var. Sieboldiana (Maxim.) 
Makino. 

Viola pinnata var. Sieboldiana Maxim, in Mel. Biol. IX. ]>. 718; 
Eranch. et Sav. Enum. PI. Jap. II. p. 646. 

Viola Sieboldiana Makino in But. Mag., Tokyo, XIX. p. 144 (Jap.). 
Nom. Jap. Iligo-sumire . 

11(d). Southern and Middle Japan, mountains. 


Viola (Dischidium) crassa Makino. 

Viola bijlora var. crassi/blia Makino in Bot. Mag., Tokyo, XVI. 
(1902) p. J 39. 

Leaves sometimes much reniform, truncate or emarginato-truncate at 
the apex, attaining 54 cm. in width, 3 cm. in length. Seed obovoid- 
ellipsoid, sooty, 24 mm. long. 

Ilab. Prov. Rikuchu : Mt. lwate (O. Toba ! n. 63, Aug. 12, 1904). 


Potentilla Matsuo! ana. Makino in Bot. Mag., Tokyo, XVI. (1902) p. 
161.= Potentilla nivea Linn. Sp. PI. p. 499; Richt. Cod. n. 3799; 
Houtt. Linn. Pfl.-Svst. VII. p. 165; Poir. Enc. Bot. V. p. 600; Wilid. 
Sp. PI. II. p. 1109; Pers. Syn. PI. II. p. 56 ; Wahlenb. FI Lapp. (1812) 
p. 146; Spreng. Syst. Veg. II. p. 540; Hook. El. Bor. Am. I. p. 195; 
DO. Prodr. II. p. 571 ; Reichb. FI. Germ. Excurs. p. 590; Lehin. Monogr. 
Gen. Potent, p. 184, et Revis. Potent, p. 165 ; Ledeb. El. Alt. II. p. 260; 
Regel et Til. El. Ajan. p. 84; Torr. et Gray, El. N. Am. I. p. 441 ; 
Koch, Syn. El. Germ, et Helv. ed. 3, p. 190 ; Maxim. Prim. EL Amur, 
p. 97 ; F. Sclitn. Reis, im Amur. u. Ins. Sachal. p. 40 ; Hook. til. El. 
Brit. Ind. II. p. 358. 

Potentilla nivea a. vulgaris Ledeb. El. Ross. II, p. 57. 
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Jdolcntill a nivi’a J\ 1 . Papponica, 2, vulgaris Cham, et Schlecht. in 
Linm.ua II. ]). 21. 

Potent Ula Jvaga rur folia Lessing in herb. reg. Lerolin, ex Letleb. FI. 
I loss. II. }). 57. 

Potent ilia cas piiosa Lelun. * Add. Ind. So in. Hort. Hamb. (1849) p. 
10 llevis. Potent, p. 172, tab. .03. 

Potent ilia urg grophylla var. prostraia, Herb. Ind. Or. Hook. f. et Thoms. 
Pot cut ill a foli is ter mil is, vtrhujue hi rs at is, infra candidis, foliolis 
avails , serratis Cmel. FI. Sib. III. p. J83, n. 33, tab. 36, fig. 1. 

Norn. Jap. Uraziro-khnbai (T. Makino). 

Add. I f(.d>. Prov. Si n nano : Mt. Shirouma (Kiran Shimura ! Aug. 
J 904). 


Cicuta viiosa Linn. var. nipponica (Franch.) Makino. 

Cicala nipponica Franch. in Mull. Soc. Lot. Fr. XXVI. (18/9) p. 84; 
Franch. et Sav. Eniim. PI. Jap. II. p. 73b ; Yabe, Ilev. Umbel. Jap. p. 38. 
Norn. Jap. O-zcri. 

Hub. Prov. Musa sin : Tokyo (T. Alabinol July 1884). 


Euphorbia (Anisophyllum) hypericifolia Linn. Cod. n. 3508. 

Nom. Jap. ( )-nishiki so (P>. Havata). 

Hub. LTov. Kai : Kofu (Hciicltirb Colo ! herb. So. Coll. Imp. Univ. 
Tokyo, Oct, 17, 1904; Tomchicki Tcrasahi ! Nov. G, 1904). 

Introduced ! An American plant. 


Arenaria (Pentadenaria, Rariflorce) Katoana Makino sp. nov. 

Perennial, ueapitoso-diffuse. Stems numerous, gracile; the lower portion 
slender, decumbent, ramose, densely matted, with old small leaves ; the upper 
portion ascending or erect, simple, leafy, terete, minutely pubescent often in 
broad lines with subrefl exo-patent subglandular hairs, terminally 1-3-flowered, 
attaining about Gem. in height; internodes usually longer than leaves. Leaves 
rather dense, erect-patent or patulous, opposite, small, lato-ovate to elliptico- 
ovate, but often oblong or ovato-oblong and smaller in inferior ones, acute 
with a callose tip, sessile and very slightly vaginate, rounded obtuse or 
acute at the base, entire, glabrous, but only slightly ciliated on basal margin, 
thickiah, green, attaining about 6% mm. long, 4J mm. broad ; midrib 
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straight, glabrous dorsal ly ; veins inconspicuous, irregularly anastomosing. 
Flower pedicellate, about 6-7 mm. across, white ; pedicel erect, strict, 
minutely pubescent, longer than the calyx, about 5 -10 mm. long in flowin’ 
but attaining about 11! mm, in fruit; la-act similar to the superior leaves. 
Calyx 5-sepaled, glabrous but puberulent at the subconca vo-trimcate base ; 
sepals erect-patent in flower but then erect, with a straight or scarcely 
recurved tip, oblong-lanceolate, acuminate, entire, very loosely ciliated on 
the basal margin, hardly scarious on margin, concave, herbaceous, somewhat 
carinate with a glabrous edge dorsally, green, persistent, about 3* mm. 
long, II mm. wide; midrib straight; veins irregularly and very loosely 
anastomosing. Petals .3, longer than sepals, ovato-lanceolate to trian- 
gular-lanceolate, subacuminate with an obtuse tip or obtuse, suddenly 
attenuated into a short claw, entire often subrepand, thinly membranaceous, 
delicately and loosely vertical-veined, about 4 1 mm. long, l^-l* mm. wide. 
Stamens 10, very slightly shorter than or e<]ual to petals in height; fila- 
ment subulate, shortly dilated at the base, glabrous, white; anther orbicular, 
rosy before bursting. Disk .3-lobed, o-glanduiar, thickish, connate with 
the bases of filaments. Ovary ovoid -globose, substipitate, one-lecular, 
glabrous, green, about It mm. across; carpel not thick; ovules subnumerous, 
about 16-17, orbiculato-renifnrm, compressed, with a funicule ; styles 3, 
lower than petals, filiform, longer than the ovary, erect-patent and arena to- 
recurved, about t-stigmatose ; stigma thickish towards the top, subelavate. 
Capsule ovoid-conical, obtuse, rounded at the base, subsessilc, exceeding 
the persistent calyx, straight, bursting into 6-dentato-lobed valves (narrowly 
triangular in form with an obtuse apex) towards the top, 6-nerved, about 
5 min. long; carpel smooth, not thick but coriaceous. Seeds rather many, 
orbiculato-reniform, compressed, ferruginous, minutely tuberculate, ungulate 
or obtuse on dorsal edge, about 1 nun. or less long ; funicule thickish. 

Norn. Jap. Katu-lmkobc (nov.). 

Ifah. Prov. ItiKUCHU : Mt. Hayachine (T. Mul-ino ! Aug. 3-4, 190.3). 

This species comes near to Areuarla xaxifraya Fenzl, A. cUlata Linn., 
and A. norvegica Cunn., but it differs from them in many respects. 

I have named it in honour of Viscount Yasuaki Ivatfi. 


Bryanthus Gmelini D. Don in Edinb. New Phil. Journ. XVII. 
(1834) p. 160; DC. Prodr. VII. p. 712: Ledeb. FI. Ross. II. p. 916; 
Maxim. Rhod. As. Or. p. 4; de Bois. in Bull. Herb. Boiss. V. (1897) p. 
914; Ivawakami in Bot. Mag., Tokyo, XV. (1901) p. 218 (Jap.). 
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Andromeda Bryantha Linn. Mant. p. 238; Richt. Cod. n. 3098; 
Lamark, Encycl. Moth. Dot. I. p. 1/56. 

Erica Bryantha Thunb. Dissert. Erie. p. 15, n. 8 ; Willd. Sp. PI. II. 
p. 386 ; Pens. Syn. PI. 1. p. 4*24; Spreng. Syst. Yog. II. p. 197. 

Menziesia Bryantha Swartz in Transact. Linn. Soc. X. (1811) p. 377, 
tab. 30, fig. B. 

Andromeda Bryanihus Pall. FI. Ross. II. p. 57, tab. 74, fig. 1. 
Andromeda musciformis Poir. Encycl. Moth. Sup pi. I. p. 353. 

Planta Eriece ad finis, repens , serpyll if olio , /lore roseo S teller ex Gmel. 
FI. Sib. IV. p. 132, tab. 57, fig. 3. 

Nom. Jap. C h ishim a-ts u q a t k u v 'a (T. Kawakami), Him e - tsu r/azak ui ri 
(T. Makino). 

Hah . Prov. Rikuoiiu : Mt. Hayachine (?/. Fannie 1894, Herb. Mus. 
Paris, ot Dr.; T . Alabina ! Aug. 3, 1905); Prov. Citisiiima (Kurils Isi,.) : 
Mt. Atoiya in Isl. Etrof (7 7 . Kawaharni Aug. 1898). 

Rare. 


(7Y> he continued .) 



On a medically, economically and vegetable - 
pathologically interesting fungus <hu liny 1 

( Pol/fjjornn Chit ling nov . sp.) 

(Preliminary note.) 
by 

M. Shirai. 


The rhu ling is a kind of Chinese drugs of* fungus origin and is known 
from very ancient times. 

It is already mentioned in the earliest Chinese work on Materia M’edica, 
the Shcn nung Peng fSao lying ' ; which is considered to have been compiled 
in tl»e .Ran period" (B. C. 20:2 -A. I). 221.). The use of this drug was 
introduced from china to our country in an early period. The ancient 
Japanese name of this drug as seen in Yn.su goriis Wamijo homo* (dated 
about A. D. 980) is the Kashi'uolciuo fusnhe, meaning excrescences on oak, 
which shows that as if the ancients have had some notion about the para- 
sitisms of this fungus. 

Since these times until thirty years ago, this drug has been commonly 
used and highly esteemed of its astringent and diuretic properties. 

It is produced from the mountainous districts of the middle and 
n or tli japan and is also imported from china. The chinesc rhu ling is of 
somewhat different quality and is culled to chore! in contradistinction to the 
Japanese eh a ling, which is known among drugists ira no chore i. 

But at present, the use of the el in ling is entirely forgotten in this 
country and so we find no single lines about this fungus on the recent 
japanese works of botany or pharmacology. 

The fact that the chit ling is of fungus origin and indeed of a kind 
of sclerotium is already known for long times, but the questions to what 
species it belongs, and on what host plants it grows has not yet been 
investigated. 

l. it* — 



92 


BOTANICAL MAGAZINE . 


[Vol. XIX, 


For some years, I have devoted myself to the study of this interesting 
fungus and have travelled to the chu ling producing districts of the pro- 
vinces of Yamagata and Fukushima in north japan, in order to obtain its 
good specimens. 

This summer, I was fortunate enough to find out at Kobushi nnira 
in Minami aizu the fruiting body of this fungus springing out from its 
scleroitium and at the same time was able to study its probable host plants. 

So I intend here to give a brief preliminary notes about the results 
already attained in the following lines. 

1. The Japanese chu ling is a kind of sclerotiurn belonging to a new 
species of basidiornycetous fungi, which I call poly poms chu ling . 

2. The sclerotiurn is found underground, just beneath a thick layer of 
fallen leaves, forming horizontal stratum of branched tuberous body, 
attached to the roots of host plants. 

3. The fruiting body of the chu ling appears thrice a year, in May, 

July and October, and is known under the local name of chord 

ivaitald, natsu maitalce , or chord nciha , which resembles very much 
to 2 wlyporus umnbellata in form, having ramified stipes. It is col- 
lected by poor peoples as an article of food. (FI. IV. fig. 2.) 

4 The host plants on the roots of which the sclerotiurn of this fungus 

are produced seem to be fagus Siebol-di Undl . , Quercus grosseserrala 
131., Querents crispula 131., Acer pahnatum Thumb., which I intend 
to prove later on by the comparative study of the structure of the 
island of Japan. 

In the Chinese literature, the chu ling is said to be produced on the 
roots of liquidambar formomna but it is not the case with the 
japanese chu ling, for this host tree do not grow wild in the main 
island of Japan. 

5. The screlotium of polyporus elm ling is of perenial growth, having 
an irregular branched form and connected together by very narrow 
constrictions. It has a brownish black skin and white flesh, and 
often attains an enormous size of two feet or more in diameter. 
(PI. IV. fig. 2.) 

6. As to the morphology of the fruiting body and the minute structures 
of the sclerotiurn, I will give in full detail in a later paper. 


• '. i ' 

(The Pl. IV. will appear in the next number.) 





H. Shirai Phot . Polyporus Chuling nov. bp. 

1. A fruiting body, nat. uz.; 2. A portion of iclerotium, J nat. bus. 



Supplement to “The List of Plants Collected in 
Mt. Hakusan and its *Vicinities.” 

by 

Tsutsumi Ichimura. 


Filicinse. 

Adiantum pedatum, L. fr s? -V P jb fr 

Aspidiuru setigerum, Kuhne. t jt 7 y fc' (,gl JtltlS) 

A. tripteron, Kze. a a. ^ ^ £✓ i/ if (£3(ll$) 

Lycopodiaceae. 

Lycopodium alpinum, L. var. nikumse, Fr. et Sav. it ^ t it if f Ji y* 5 

Coniferierae. 

Cephalotaxns drupncea, S. et Z. d * if*? 

Cryptomeria japonica, Don. y. (jj’lj /J iWf®) 

Juniperus Chinensis, L. t* \ ? i/ y (S'llaSt) 

Pinna pentaphylla, Mayr. e J =» -v y ( 

Thuja japonica, Max. d- =» (iZlI&JS) 

MONOCOTYLEDONS. 

Graminae. 

Calamagrostis sachalinensia, Fr. Selim. fc j y i3 ]) -y oiMS) 
Eleusine coracana, Gaert. 5/ =» 9 b"-*- ( ^ |ltg. }*) 

Poa hakuaanensis, Hack. 9 -f 's' d f - a* s> •?- v (-t«) 

Phleum alpinum, L. * -v -v T y/^ y (iHM) 

Sasa paniculata, Mak. et Shib. 4 -v if ') if ir 

S. borealis, Mak. et Shib. y. v if -Jr ("dJ y $g) 

S. albo-marginata, Mak. et Shib. p -v -»/ » (®l3toi) 

Cyperaceae. 

Carex stenantha, Fr. et Sav. 4*'*? (JWJftfi). 

Juncaceae. 

Juncus efiusus, L. var. decipiens, Fr. Sch. + (ft ? / $$) 
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Liliacese. 

Chinographis japonica, Max. ht : > (IS 'r #) 

Hemerocallis fulva, It. tfdr. longituba, Matstitti. ^ -* >f (tiEP^nl) 

Hosta Sieboldiana, Eng. var. longipes, Matsurn. /f >* *?*>**; y mm id 
Lilium japonicum, Thunb. f > a J 

BICOTYtEBOXiB. 

Juglandaceae. 

Juglans Sieboldiana, Max. ;fr i (|=|A$) 

Pterocarya rhaifolia, S. et Z. -f ->■> 8 ? i (jlfSJ) 

Salicinse. 

Popnlus tremula, L. var. villosa, Wesm. ir -v f- ? y (£j|lg|) 

Salix Capraca, L. s* s» a t t V (rfT > $0) 

S* piefotii, Miq. Ar / •*. -y +• (rfi / $3) 

S. purpurea, L. var. multinervis, Fr. et SaVi 3 J -y f V (flj / $gfj) 

Betulaceae. 

Alnus incana, Willd var. emerginata, Matstlm. -r zi » y y * (MX®- 

m-km 

A. incana, Willd var. glattda, Ait. -V -v y / % (f|f y $0) 

A. firrua, S. et Z. -v -> 7 ' y (ffj 7 M.M) 

A. glutinosa, Willd var. japonica, Matsum. -ft ^ 7 -»> y y (TtJV $$) 

Carpinus cordata, Bl. y >* 

C. yednensis, Max. -1 x j/ 7 ( rfj y $8) 

C*>rylu 8 heterophylla, Fisch. y i ( 6 *$) 

C. ro^tfatia, Ait. var. Sieboldiana, Max. y / ^ $/ ** \ (&*» 

Fagaceae. 

Castanea vulgaris. Lam. var. japonica, DC. 9 (rffyjf!) 

QUerdue criepula, Bl. it ft ? (Ht/fS). 

Q.* glandulifera, Bl. =» f- ? CfcaSit) 

Q. glauca, Thunb. 7 y it V 

Ulmaceae. 

Ulmus montana, Sra. var. laciniftta, TraitttV. % t sr +; (j^ y ?$g. Jggjg) 

Zelkowa acuminata, PI. >jt *t ^ (£3A$) 

Satttal&cete. 

Buckleya quadriola, B. at H. 
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Mognaliaoeae. 

Magnolia salicifolia, Max. a ft (tfj / $g) 

Trochodeadraceae . 

Euptebea polyandra, S. et Z. 7 ft- v ? y (ft* A $8- Mffii) 
Cercidiphyllum japonicum, S. et Z. ft) y y (Ql^t) 

RapunvUace®. 

Cimicifuga foetida, K. var. simplex, Hath. ? x> ft 3 ft -7 
Clematis apiifolia, DC. -ti ft y ft' (gil^) 

Ranunculus japonicus, Langsd. | / -M ft y (MfiPtfi) 

Menispermacese. 

Cocculus Thunbergii, D. 779^7 

Lauraceae. 

Lindera obtusiloba, Bl. ft' y ft) ft s* 4 (TTl iftM) 

Rosacese. 

Agrimonia pilosa, Ledeb. A ft 5. ft' fc A 

Geum japonicum, Tliunb. ft' 4 ^ y ft- ft (W) 

Pirus Aria, Ehrh. var. Kamaonensis, Wall. ft y -ft n ft A (^ll^|) 
Prunus incisa, Thunb. -v ft ft ft y ( 7 fiV $$) 

P. Grayana, Max. ft ^ % ft' ft ft y (Tff ft M- Hfi$) 

Ribes japonicum, Max. 3 y ft* ft ft ft' ') 

Rubus morifolius, Sieb. ft 4 ft a* (£j|ll$) 

R. phoeuiculasius, Max. .x. ft' y 4 ft a' ($&£?•) 

Spiraea dasyautha, Bge. 4 y' ft ft re ft ft ( 

S. japonica, L. ft ft ft (mm) 

Ulmaria multijuga, Max. y ^ ft ft ft ft 


Leguminosae. 

Gleditschia japonica, Miq. ft- 4 ft ft (1§U. 

Albizzia Juribrissin, Boiv. 4. 4* ft ft (Wfc) 

Rutaoe^e, 

Skimmia japonica, Thpijb. \ ft -^r ft ft ’ (M-?®* HicIS) 

Zanthoxylip*» ail^ntfeoides, S. et Z. ftj ft & ft' y ft 3 
Z. schmifoUaw, S. et Z- 4 j*. -f y ft 3 (jgff) 
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Simarubaceae. 

Ailanthus glandulosa, Desf. i/ x i? -a- (fff / 

Maliacese. 

Cedrela chinensis, Juas. f tyf / (W®?- 

Melia japonica, Don. -fe 'S 1/ 

Anacardiaceae. 

Rhus toxicodendron, L. var. radicans, Miq. y & t? jv i/ 

Aquifoliaceae. 

Ilex crenata, Thunb. 4 x ; > 

Celastracese. 

Euonymus japonica, var. radicans, Sieb. (M'Ss) 

E. lancifoliua, Yatabe. t* 7 -f- -v .3. s ( 

Aceraceae. 

Acer distylum S. et Z. -v # — ?>* (J^-gg. TfJ / $g) 

A. carpinifolium, S. et Z. -v .»* (Tfj^ jUfi) 

A. japonicum, Thunb. ^ -?* ^ ^ 

A. micranthum, S. et Z. 3 = -f- ?j r' 

A. nikoense, Max. j 9' * ') ; (J§gg) 

A. palmatum, Thunb. ■¥ -w =6 % f-* (i&lJ 73 ^) 

A. Tschonoskii, Max. ’ ^ ft ^ 7-* (S'fitlSst) 

.Hippocastanaceae. 

Aesculus turbinata, Rl. b * y * (#&&. glitf) 

Sabiacese. 

Meliosma tenuis, Max. = -V 

Rhamnaceae. 

Hovenia dulcis, Thunb. y •/ ( Wif) 

Araliaoe®. 

Acanthopanax innovans, S. et Z. 4 / * (fff ^ 

Aralia spinosa, L. var. canescens, Fr. et Sav. j sf 5 (jiffy) 
A. spinosa, L. var. glahrescens, Fr. et Sav. & 7 / *(■ ( j§ff) 
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Umbelli ferae. 

Angelica decursiva, Miq. / & y (rfj S $fl) 

A. poly morph a, Max. y y -T- -fe 'S -3- UJlJ'gf'jS) 

Ericaceae. 

Epigaea asiatica, Max. a ''T* (mm) 

Gaultheria pyroloides, H. f. et T. y y t* y ($']JJ5§) 
Phyllodoce Pallasiana, Don. T / '? If ? y (5i8P£M) 
Pieris ovalifolia, Don. y % y i 

Rhododendron dilatatum, Miq. i y y « -y (£j|iifi) 

R. sinense, Sw. y y y y > y 

Ti. Tschonowkii, Max. y n y =t y y \ y (-fcl§it) 

Styracaceae. 

Styrax obassia, S. et Z. ? tr 'S A? ? (rR/ $$. mW;) 

Oleaceae. 

Ligustmm Ibota, Sieb. A S A A (iRifft) 

L. medium, Fr. et Sav. ;* * ->'M ^ (rfjy^}) 

Gentianaceae. 

Swertia bimaculata, Clark. T Ar y / y c m / m 

Borraginaceae. 

Trigonotis Guilielmi, Max. & T Ji A '*? * m-km 
Cynoglossum furcatum, Wall. ^ 4 ; ^ J ^ 

Labiatae. 

Teucrium japonicum, Willd. if ? ^ (^if) 

Rubiaceae. 

Poederia tomentosa, Bl. y -fr y y 

Caprifoliaceae. 

Sambucus javanica, Bl. y {? y (l=flf) 

Viburnum furcatum, Bl. % * % jt / a? 

Compositae. 

Lactuca thunbergiana, Max. s. if f- 
Taraxacum officinale, Wigg. f* y ig \ 



On the Oentrosome of Hepaticese. 1 ' 

Preliminary note. 


BY 


K. Miyake. 


In the summer 1903 in “ Beihefte zum Botanischen Central blatt 99 
Ikeno 1 2) made a remarkable report on the occurrence of Oentrosome in the 
antheridial cells of Marchantia polymorpha. He found Oentrosome in every 
dividing cells of the antheridium. According to his observation just before 
the cell divides the Oentrosome comes out from the nucleus into the Cyto- 
plasm where it divides into two and each of them is later found at the 
opposite side of nucleus. When the spindle is formed one can recognize 
Oentrosome in each pole of the spindle. The Oentrosome disappears at 
the end of each division and appears again at the beginning of next divi- 
sion. Only the Oentrosome of the last division, i.e. the division in the 
formation of the spermatid, persists and functions as a blepharoplast. 
The Oentrosome is always found without any sign of cytoplasmic radiations 
as usually seen in both animal and plant Oentrosomes. The observations 
of Ilceno are so remarkable and in many points so different from what 
has hitherto been described in the cells of Hepaticete that 1 found it 
desirable to repeat his observations. At first I studied the dividing cells of 
antheridium in Marchantia polymorpha. Then I was able to extend my 
studies to ( Conocephalmn conicum , Fegatela conical) P cilia Epiphylla, 
Makinoa crisp at a and a species of Aneura . The material was usually fixed 
with Flemming’s solution and stained either with Flemming’s tripple 
methods or with Haidenhains’s iron-alum hematoxylin. 

Although my study is not yet completed I may be allowed to present 
some of the results so far obtained. In Marchantia polymorpha I studied 
the nuclear division in antheridium of various stages of development from 
very young antheridium consisting only of a few cells to the fully developed 


1) Read before Section K of the British Association, Cambridge, Ang. 1904. 

2) Die Spermatogenese von Marchntia Polymorpha. Beihefte z. But. C. Bd. XV, 1903. 
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one. The structure of the cells and the process of division are practically 
the same throughout the whole cell-generations. The nucleus contains iti 
its centre a granular mass of chromatic substance and does not seem to 
haV'e any nucleolus-like body. When the nuclear division is about to take 
place the nucleus which is usually spherical elongates and assumes a Uiote 
or less elliptical shape. At each pole of the nucleus there appears a 
cytoplasmic radiation. Each radiating structure or aster seems to centre 
to a point just outside of the nuclear membrane almost in close contact 
With the latter. Here in the centre of the radiation a minute dot which 
might be taken for a Oentrosome has sometimes been observed. But it is 
not at all a distinct or constant structure and I am not inclined to give 
any importance to it. When the spindle is formed the aster entirely 
disappear, and one also fails to see in the spindle pole any structure which 
might be taken for a Oentrosome. Either in the resting stage or in any 
other stages of the dividing nucleus of the young antheridium I failed to 
see the structure corresponding to the Oentrosome of Ikeno. Only in the 
last division of the antheridium I found two deeply staining bodies at the 
spindle poles as figured by Ikeno* Although I have not studied the further 
behaviour of this body in the development of the spennatozoid, there Would 
be little doubt that it will take part in the formation of cilia as Ikeno 
described, and may properly be called a hlepharoplast. 

I obtained a similar result in the study of Fci/atvhi vonit'a. The 
antheridial cells of this plant are larger than those of Marrltantixi and 
therefore are more favourable for the study. In the resting nucleus of the 
antheridial cells, instead of a granular mass of chromatic substance as seen 
iti Mdrchantia , one large nucleolus was observed. The nucleolus has a dia- 
meter nearly \ of that of the nucleus, and very little chromatic substance 
is found in the nuclear reticulum. The nucleolus would probably contribute 
a considerable part of its substance to the formation of chromosomes. 

The antheridial cells of Pelfui , Antura and Makinoa are considerably 
larger compared with those of Marchantiacece. The nulear division in the 
antheridium of these three genera agrees in its essential points. The 
nucleus contains a nucleolus which is of ordinary size. Just before the 
nucleus divides, it assumes more or less elliptical shape and two cytoplas- 
mic radiations or asters are seen at opposite poles of the nucleus. In the 
centre of the radiating structure I failed to recognize any distinct body 
which corresponds to the Oentrosome. With the formation of the spindle, 
asters gradually disappear and at the poles of complete spindle one fails to 
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recognize either the asters or the Centrosomes. The kariokinetic fignres in 
both aster and disaster stages resemble very much to that of the flowering 
plan t. 

Just before the last mitosis takes place in the anthcridium of Makinoa 
the cells assumes a more or less spherical form somewhat like the pollen- 
mother-cells of many flowering plants. At the spindle-pole of the last 
division I~ was able to recognize neither centrosome or blepharoplast. I 
often observed two groups of granules nearly opposite to each other, in 
some distance from each pole of the spindle. I have not } T et succeeded in 
following the fate of these granular bodies. It is not improbable that these 
bodies would function as a blepharoplast in the cilia-formation of the sper- 
matozoid. In the fully developed spermatozoa! I often observed a deeply 
staining spherical body in the cytoplasm which is very probably a blepharo- 
plast. The identity of these two structures and their relations to cilia- 
formation would only be revealed by future careful studies which I hope 
to undertake. 

The occurrence of Centrosome in the Hepaiicete has at the first time 
been reported by Schottander 1 ' in 181)2. The first careful study about 
this subject has been made by Fartnar. In 1894 he described together 
with Reeves asters and centrosome; for the early mitosis in the germinat- 
ing spore of Pallia .‘ J) In the following year he reported the occurrence of 
centrosome in several other species of Hepatice*e. 3) * 4 In 1899 Davis 4) 6 studied 
the division of the spore-mother-cells of Antlioceros and failed to recognize 
any centrosome at the spindle pole. In the following year Van Hook 5) 
confirmed Davis* results concerning the absence of Centrosome in Antho- 
ceros and described definite Centrosome in the vegetative cells of the 
gametophyte of Marcliantia . Davis' 1 ' in 1901 and Chamberlain 7 ' in 1903 
confirmed and extended the studies of Farmer in regards to the presence 
of centrosome in Pellia. However, Davis failed to observe centrosome in 
the division of the spore-mot her-cell and the seta of the sporophyte in 
Pellia. Chamberlain has not been able to see centrosome in the antherid- 


1) Cohn’s Beitriige zur Biologic der Filanzen, Bd. VI, p. 267. 

2) Farmer and Beeves, Ann. of Hot., Vol. VIII, p. 219. 

«>) Farmer, Ann. of Bot. Vol. IX, p. 461). 

4) Bot. Gaz. Vol. XXVIII, p. 89. 

5) Bot. Gaz. Vol. XXX, p. 394. 

6) Ann. of Bot. Vol. XV, p. 147. 

7) But. Gaz. Vol. XXXVI, p. 28. 
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ial cells of Fellia, Very recently (fregoire and Bergh u took up the same 
question in PeUio and came to the conclusion that there is no true Gen- 
trosome. 

The presence of C tin trosome in the flowering plants and ferns seems 
to have been almost conclusively disproved by the careful researches of 
eytologists during the last ten years. On the other hand it is still generally 
believed that in the Bryophytes and Thallophytes Cen trosome does exist. 
But my present study seems to show that there is no true Centrosome at 
least in the Ilepaticere, agreeing with the conclusion of the recent study of 
Gregoire and Bergh. The centrosome hitherto reported in the cells of the 
Hcpaticeas are nothing but a centre of cytoplasmic radiation. 

The question of the homology of centrosome and blepliaroplast is 
another interesting problem which has not yet been solved. T am not in 
the position to express any definite opinion about this question. However, 
my present study and that of spermatogenesis of Zauri a induce me to 
incline more towards the standpoint of Strasburger and Webber who 
consider the two bodies as different Morphological structures. 

I Josnisu a College, K ioto. 


1) La Cellule, t. XXI, p. 193, 1901. 



Observations on the Flora of Japan. 

( Coni inue( l from p. 75.) 

J>y 

T. Makino. 


Cerastium (Strephodon, Recticapsulares) oxalidiflorum Makino sp. 

nov. 

Perennial, ciespitose ; the flowering stern attaining about 36 cm. in 
height, the numerous sterile stems much shorter than the flowering stem. 
Rhizome ramose, creeping, rooting. Stems slender, ascending, often geni- 
culate below, terete, foliate throughout, pubscent with ascending hairs but 
glanduloso-pubescent above, turged at nodes, viridescent ; internodes attain- 
ing about 9cru. or sometimes 13 cm. in length. Leaves opposite, erecto- 
patent or spreading, lanceolate, but subspathulate in the inferior ones, 
acuminate or acute, gradually attenuated towards the sessile or subpetiolated 
bases, entire and ciliated, thinly pubescent with adpressed hairs on both 
surfaces, subfhiccidly herbaceo-menibranaceous, green above, paler beneath, 
attaining about 8 cm. long, 18 mm. wide, shorter or longer than internodes ; 
midrib prominent beneath ; veins inconspicuous superfially, loose, ascendinglv 
erect-patent. Dichasium subnumerous-flowered, twice to thrice divided, 
extending about 4-9 cm. in flower, glanduloso-pubescent with patent hairs; 
branches erect-patent, the first lateral branches attaining about 3^ mm. 
in length in flower but attaining about 7 cm., sometimes. 11 cm., in 
fruit ; bracts small, subulate, acuminate or acute, but minute and ovato- 
oblong with an obtuse apex in the superior ones, glanduloso-ciliated, herb- 
aceous, green ; the first pair larger than the rest and 4-8 mrn. long but 
occasionally foliaceous. Flower pedicellate, large, 15— 19 mm. across, white; 
pedicel 9-25 mm. lung in flower but attaining about 5 cm. long in fruit. 
Calyx erect, campanulate, minutely glanduloso-pubscent witli patent hairs 
externally, light green ; sepals 5, ovato-lanceolate and glanduloso-ciliated- 
inargiued, but oblong-elliptical and hyalino-margined in the inner ones, 
obtuse, herbaceo-membranaceous, 5J-6 mm. long, 2-3 mm. broad, 3-nerved, 
the outer rrnrves ramose from the base. Petals 5, about 2|-nearly 3-times 
as long as the sepals, patulose above, subspathulato-oblung, angustato-cuneate- 
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ly attenuated below and loosely ciliated on margin towards the base, entire, 
rounded or subretuso-rou ruled at the apex, 14-1 6 mm. long, 6-5 mm. wide, 
7-nerved, thinly membranaceous between nerves; nerves parallel and elevated 
on the inner surface, fasciculately ramose into tine veinlets above. Stamens 
10, shorter than petals and about ;i-r 5 as long as them, about 10 mm. 
long, the oppositisepalous ones slightly longer ; filaments very shortly con- 
nate at the base, compressed, white, the oppositisepalous ones subulate- 
filiform glabrous and thick at the base, the oppositipetalous ones subulate 
and thinly pilose below ; anther elliptico-oblong, or oblong, bilid at both 
ends, pale (extremely light yellow) with same-coloured pollen, 1-?— £ mm. 
long. Ovary ovoid-oblong, glabrous, vellowish-viridc scent, 2-23 mm. long, 
carpel thin and 10-nerved ; styles 5, erect, filiform, glabrous, white, equalling 
the statues in height, about 6J mm. long ; stigma obliquely internal ; ovules 
many, erect-patent, obovoid. Capsule cylindrical, scarcely curved upwards 
above, much exserted, 2-3-3-times as long as the persistent calyx, 1 1-17 mm. 
long, membranaceous, smooth, simply 10-nerved ; the mouth truncate, 10- 
tendate ; the teeth circinato-revolute when dry, not revolute on margins, 
elliptico-ovate or ovato-oblong, obtuse. {Seeds subtiumerous, about 20 or a 
little more in number, obovoid-oval, slightly compressed, tubcrculate all 
over, bay, 1 mm. long. 

Norn. J ap. Tagasode-so. 

I Tab . Prov. Shin ano : Yamato-mura in Mimanii-Adzumi-gori (1). 
Taka shim a ! Aug. 11)04, July 1905). 

Largest one among Japanese species of Cerastiuat. It is remarkable 
by having the entire (not bifid) petals. The flower has a resemblance to 
that of some species of Ox alls. 


Veronica ( Veronicas trum) serpylliflolia Linn. Sp. PL ed. 1, p. 12; 
Richt. Cod. n. 80 ; Houtt. Nat. Hist. XXV. (1777) p. SI. et Linn. Ptl.- 
Syst. V. p. 68; Wilhl. Enum. PI. Hurt. Reg. Bend. (1809) p. 21, et Sp. 
PI. I. p. 64; Pers. Syn. PI. I. p. 13 ; Wahlenb. FI. Lapp. (1812) p. 5; 
Vahl, Enum. PL I. p. 65 ; Ait. Hurt. Kew. ed. 2, 1. p. 30 ; Spreng. Syst. 
Veg. I. p. 72; Room. et Schult. in Syst. Veg. 1. p. 102; Hook. FI. Bor.- 
Am. II. p. 101; Cham, et Sold echt. in Liunsea, II. p. 558; Ueichb. FL 
Germ. Excurs. p. 369 ; Ledeb. FL Alt. I. p. 36, et FL Ross. HI. ]>. 248 ; 
C. Koch in Linrmn, XVII. p. 268; Nyman, SyL FL Eur p. 125; Hook, 
et Arn. Bot. Beech. Voy. p. 378 ; Bentli. in DC. Prodr. X. p. 482 ; Koch, 
Syn. FL Germ, et Helv. ed. 3, p. 458 ; A, Gray, Man. Bot. ed. 5, p. 333, 
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et Syn. FI. N. Am. II. 1, p. 233; Syme, Engl. Bot. VI. p. 157, tab. 
978 ; Herder, PI. Radd. VI. p. 38 ; Lindl. Syn. Bot. FI. ed. 2, p. 188 ; 
Bentli. Handb. Brit. FI. ed. 5, p. 335 ; Hook. fil. Stud. FI. Brit. Isl. ed. 
2, p. 282, et ed. 3, p. 300; Chapm. FI. S. Un. St. p. 295; Wood, Cl.- 
Book p. 528, et Am. Bot. et FI. p. 22.9 ; Fr. Schm. Reis, im Amur. u. 
ins. Sachal. p. 163; Hook. fil. FI. Brit. Ind. IV. p. 296; Franch in Bull. 
Soc. Bot. France, XXXII. p. 27 ; Forbes et Hemal, in Jonrn. Linn. Soc. 
XXVI. p. 199. 

Stems lorig-creeping, loosely ramose, radicant ; flowering stem ascending, 
attaining about 28 cm. in height including the fruiting raceme (which 
attains about 20 crn. long). Leaves slightly crenulate, subtriplinerved at- 
taining 25 mm. long, 16 mm. broad, the lower ones often reflexed. Raceme 
erect, slender, with small flowers (about 6 mm. across). Capsule broadly 
orbiculate, emarginate, with a persistent style, equal to or hardly shorter 
than the persistent calyx. 

Nom. Jap. llai-kuwagata (T. Makino). 

Hab. Prov. Kitami in Hokkaido: Notoro-Sando (A'. Miyake \ herb. 
Sc. Coll. Imp. Uiiiv. Tokyo, July 16, 1884); Prov. Shinano (K. Mateuoka ! 
1901?); Prov. Kai: Mt. Minobu (Keisaku Tamura ! no. 178, July 1903; 
H. Hattoril 1902); Prov. Hida : Takayama ( T. Sakane ! no. 187, 1903), 
Oyaga-mura in Qno-gori (T. Sakane ! no. 211, 1904), Yamanokuchi in 
Onata-ruura, Ono-gbri ( T. Sakane ! June 9, 1905). 

Asplenium viride Huds, ‘FI. Aug. ed. 1 (1762) p. 385’; Schk. 
Krypt. Gew. p. 68, tab. 73; Hoffm. Deutschl. FI. Crypt. (1795) p. 13; 
Swartz, Syn. Fil. (1806) p. 80 ; Willd. Ennm. PI. Hurt. Reg. Bot. Berol. 
(1809) p. 1072, et Sp. PI. V. (1810) p. 332; WahPnb. FI. Lapp. (1812) 
p. 284; Ait. Hort. Kew. ed. 2, V. (1813) p. 516 ; Spreng. Syst. Veg. IV. 
(1827) p. 86; Presl, Tent. Pteridogr. (1836) p. 108; Hook. FI. Bor.- Am. 
II. (1840) p. 262; Fee, Gen. Fil. (1850-52) p. 190; Ladeb. FI. Ross. IV. 
(1853) p. 521; Nyman, Syl. FI. Eur. (1854-55) p. 432; Mett. Fil. Hort. 
Bot. Lips. (1856) p. 72, et Farngatt. Aspl. p, 139; Koch, Syn. FI. Germ, 
et Helv. ed. 3 (1357) p. 737 ; Hook. Sp. Fil. III. (1860) p. 144, et Brit. 

Ferns (1861), tab. 30 ; Hook, et Bak. Syn. Fil. ed. 2 (1883) p. 195; 

JMilde, Fil* Europ. et Atl. (1867) p, 60 ; Eat. Ferns. N. Am. I. (1879) p. 
275, Jab, 35. fig. ; 4 ; Lowe, F. Brit, et Exot. V. (1872). p. 83, tab; 28 ; 
Redd. Ferns Brit. Ind. tab. 64, et Handb, Ferns Brit. Ind. Ceyl. et MaJ. 
Pen, (1883) p, 143; Hook. fil. Stud. FI. Brit. Isl. ed. 3 (1884) p. 512 ; 

Benth. Handb. Brit. FI. ed. 5 (1887) p. 563;. Clarke, Rev. Ferns N. Ind, 



IUOS/J 


OBSERVATIONS ON THE FLORA OF JAPAN. 


105 


in Trans. Linn. Soc. Ser. 2, Bot. I. (1880) p. 477 ; Christ. Farnkr, d. 
Erde (1897) p. 191 ; Diels in Engl, et Prantl. Nat. Pfl.-Fam. I. 4, p. 235. 
Asplenium Trichoma nes var. rcimosum Linn. 

Asplenium intermedium Presl, 4 Del. Prag. I. p. 233/ et Tent. 
Pteridogr. p. 108, tab. 3, fig. 22. 

Asplenium umbrosum Vill. ‘ Dauph. p. 281.’ 

Nom. Jap. Ao-chctsenshida (nov.). 

Hah. Prov. Shinano : Mt. Shironunia, on rocks in alpine or subalpine 
regions (Masao Ogawa ! August 1905). 

New to the Flora of Japan, Very rare. 

Cryptogramme crispa (Linn.) K. Br. 4 in Richardson’s Appen. to 
Franklin’s 1st Journ. p. 54’; Hook. FI. Bor.- Am. II. p. 264; Hook. Sp. 
Fil. II. p. 128 (a. f. europcea ), et Brit. Ferns, tab. 39 ; Hook, et Bauer, 
Gen. Fil. tab. 115 B; Ilnok. et Baker, Syn. Fil. ed. 2 p. 144; Hook. fil. 
Stud. F). Brit. Isl. ed. 3, p. 510 ; Prantl. in Engler’s Bot. Jahrb. III. p. 
p. 413; Christ, Farnk. d. Erde, p. 156, fig. 461, et in Bull. Herb. Boiss. 
IV. (1896) p. 666 ; Diels in Engl, et Prantl. Nat. Pfl.-Fam. 1. 4, p. 279 ; 
Matsum. Ind. PI. Jap. I. p. 300. 

Osmunda crispa Linn. Sp. PI. p. 1067 ; Richt. Cod. n. 7764. 

Onoclea crispa Swartz 1 in Act. Holm. (1789) p. 109 ’ ; Iloffm. Deutschl. 
FI. Crypt. (1795) p. 11. 

Tier is crispa All. 1 FI. Pedem. IT. p. 284 ; Swartz, Syn. Fil. (1806) 
p. 101’; Houtt. Linn. Pfl.-Syst. XIII, p. 71; Willd. Sp. PI. V. p. 395; 
Schkuhr, Krypt. Gew. p. 90, tab. 90; Wahlenb. FI. Lapt. (1812) p. 286. 

Struthiopteris crispa Wallr. in ‘ Bluff et Fingerh. Coinpend. FJ. Germ. 
III. p. 27.’ 

Phorolobus crisptcs Desv. in ‘ Mem. Soc. Linn. Paris, p. 291, tab. 11.’ ; 
Fee, Gen. FI. p. 130, tab. 7 D. 

Al/osorus crispus Bernh. in Schrad. N. Journ. Bot. I. 2, p. 36 ; 
Presl, Tent. Pteridogr. (1836) p. 152; Ledeb. FI. Ross. IV. p. 525; Koch, 
Syn. FI. Germ, et Helv. ed. 3, p. 739 ; Spreng. Syst. Veg. IV. p. 65 ; 
Nyman, Syl. FI. Eur. p. 434; Milde, Fil. Eur. et Atl. p. 23; Mett. Fil. 
Hort. Bot. Lips. p. 44; Lowe, Ferns Brit, and Exoi. III. p. 93, tab. 34; 
Benth. Handb. Brit. FI. ed. 5, p. 558. 

Aerostichum crisptim Vill. ‘Delph. IV. p. 838.’ 

Blechnum crispum Hartrn., 1 FI. Scand. ed. 3, p. 255.’ 

Nom. Jap. llishiri-shinobu (T. Kawakami), Iwa-skinobu (T. Makino). 
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Hal). Prov. Kit a Mr in Hokkaido : Mt. Riishiri in Isl. Riishiri (77. 
Faurie n. 8398; 7. Kawakami\ Aug. 1899; T. Makino \ Aug. 1903); 
Prov. Rikuchu: Mt. Hayachine (7 7 . Makino \ Aug. 4, 1905). 

This is found in alpine or subilpine region of the mountains. Quite 
new to Honsiu (main island) of Japan. 


Viola (Nomimium) ibukiana Makino sp. nov. 

Acaulescent. Rhizome slender, inarticulated, with delicate roots. 
Leaves few, tufted, erect-patent, long-petiolate, deltoid, 3|-4j| cm. long, 
2f-3 cm. wide, acute at the apex, trunca to- cordate and shortly decurent 
to the petiole at the base, inciso-cleft, crispate, membranaceous, thinly 
pubtrnlent towards the margin and albescent along veins above, glabrous 
beneath, with loose veins; petiole slender, much longer than the blade, 
apterous, glabrous, attaining about 9 cm. in length; stipule membranaceous, 
loosely papillose on margins, about 2—2^ mm. long, adnute, but the upper 
portion slightly free; the free portion erect, deltoid or subuloto-deltoid, 
acute. Pedicel slender, glabrous, but puberulent under the flower, bi- 
bracteolate below the middle ; bracteoles linear-subulate, acuminate, thin, 
papilloso-margined below, about 4 mm. long. Sepals subulato- lanceolate, 
acuminate, glabrous, 3-nerved, the lateral veins with loose venules ; au- 
ricles conspicuous, subovate, bifid or pauoidentate, those of the lateral ones 
smallest and deltoid with entire margin. Petal 

Norn. Jap. Himedcikubasumire (nov.) 

Hub. Prov. Omi: Mt. Ilmki (F. Makino ! Aug. 2, 1898). 

This comes near to Viola Tokuhuchiana Makino, but the leaves very 
different. 


Fatrinia (Palfeopatrinia) sibirica (Linn.) Juss. in Annal. Mus. Par. 
X. (1807) p. 311'; DC. Prodr. IV. p. 623; Ledeb. FI. Alt. I. p. 131, 
et FI. Ross. II. p. 426; Lessing in Linnaaa IX. pp. 154, 157 ; Spreng. 
Syst. Veg. I. p. 385 ; Room, et Sehult. Syst Veg. III. p. 89, et Mant. p. 
47 ; Reg. et Til FI. Ajan. p. ICO; Herd. PI. Radd. III. 1, p. 34; Hock 
in Engl, et Orantl, Nat Pfl.-Fam. IV. 4, p. 176, fig. 61 B-D. 

Valeriana sibirica Linn. Sp. PI. p. 34 ; Richt Cod. n. 269, non Willd. 
Fedia sibirica, Gaertn. Fruct. II. p. 37, tab. 86, fig. 3 ; Vahl. Enum. 
PI. II. p. 22; O. Kuntze, Rev, Gen. -P1. I. p. 302. 

Valeriana sibirica /?. humilior Gmel, FI. Sib. III. p. 123. 
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Valeriana ruthenica, Wilkl. Sp. PI. I. p. 181 ; Pers. Svn. PI. I. p. 
38 ; Bot. Mag. tab. 2325. 

Fed in ruthenica WilM. ex Ledeb. PI. Ross. II. ]>. 427, non Mirb. 

Pair Vida ruthenica, Juss. 1. c. 

Pair ini a coronata Fisch. ‘ Ilort. Gorenk. ed. 2 (1812) p. 43.’ 

Valeriana, rupestris Uspenski, et Ledeb. PI. Ross. II. p. 42b. 

Valeria nella Intea Moench. * Moth. p. 403.’ 

Dwarf, about 9 cm. high in my specimen. Root elongate, thick, black. 
Radical leaves emspitose, numerous, attaining about 5 cm. long, thickish, 
glabrous but ciliated in long petioles, some elliptical and pinnati-parted or 
pinnatifid with obtuse pauci-obtuso-denfcate linear-oblong liuear-obovate or 
obovate lobes, and some spathulato-oblanceolate with irregularly dentate- 
serrate margins. Stem erect, simple, bifariously pilose, naked from cauline 
leaves in my specimen. Corymb small, about 2 Jem. across in my specimen ; 
branches pilose; the interior bracts opposite, pinnati-parted with linear 
lacinue, ciliated ; bracteoles linear, obtuse, chitted. Flower short-pedicellate, 
yellow. Calyx short, with 5. semiurbicular lobes, much enlarged and cup- 
shaped in fruit and crowned cm it, strongly nervate. Corolla with 5 
orbiculate lobes. Stamens 4, with the glabrous filiform filament and oblong 
anther. Ovary broadly obovoid ; style erect, simple, included. Fruit 
broadly obovoid. Ultimate bract adnate to the pedicel with the base, 
ample in fruit, orbicular and obscurely 3-lobed, membranaceous, reticulato- 
venose. 

Norn. Jap. Takrtne-onnnaeshi (nov.). 

Hah . Prov. Siuiubeshi in Hokkaido: Mt. Makkarinupuri (com man. 
M. Kawasaki , July 20, 1905). 

New to the Flora of Japan. I have a specimen, which I owe to the 
kindness of Mr. Mitsujiro Kawasaki of Ise. 


Loxocalyx ambiguus Makino nom nov. 

Lecniurus amlnguus Makino in But. Mag., Tokyo, XIII. (1899) p. 319. 
Rhizome shortly repent or ascending, ramose, ligneous, densely rooting. 
Stem erect, slender, loosely ramose with slender simple and erect-patent 
branches, 4-gonous with angles and flat faces, but the faces often slightly 
concave in branches, softly piloso-puKcent with sub-reflexed pale hairs on 
angles but much thinner in faces, viridescent, attaining about 5 mm. across 
in the lower portion ; internodes usually longer than leaves, attaining about 
14 cm. lung in the main stem. Leaves lato-ovate, but ovate in those of 
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the floriferous ramules, narrowly acuminato-produced with acute point, 
truucafco-cordate but trnncato-cuneate or broadly cuneate, in the superior 
ones, coarsely dentate with acute or obtuse tipped deltoid or ovato-deltoid 
teeth, membranaceous, softly pubescent with erect hairs on both surfaces, 
ciliated, rugose, the lower leaves larger and attaining about 2Jcm. long, 9 cm. 
broad ; midrib and veins impressed above, prominent beneath ; veins erect- 
patent, loose; main veinlets loosely reticulato-anastomosing, but ultimate 
veinlets inconspicuous ; petiole narrow, long and attaining 4J cm. long, but 
much shorter in those of the upper leaves, shorter than the blade, softly pubes- 
cent with erect-patent hairs, narrowly canaliculate in front. Verticilaster 
aggregately 1— 4-flowered, axillary, extremely shortly peduncled. Flowers 
erect-patent, very shortly pedicellate ; pedicel about 1| mm. long, puberulent, 
the lateral ones bracteolate in the middle ; bracts and bracteoles minute, 
opposite, erect-patent, setaceiform, green, thinly pubescent, the former about 
3 or more long, the latter abont 1^—2 mm. long. Calyx obconically 
tubuloso-campanuiate, unequally 2-lipped, viridescent, rigidly herbaceous, 
pubescent with erect-patent pale hairs on carinate costas and puberulent 
accompanied by minute granular glands between the costas externally, 
glabrous internally, ciliated on margin, strongly 5-costate and with accessory 
not conspicuous intermediate veins above, with veins which are transversely 
spreading above and longitudinally disposed below between costas above, 
about 9-10 mm, long ; posterior lip erect-patent, tridentate with subulate 
teeth shorter than the tube which is about 6 mm. in length ; anterior lip 
more projecting, erect-patent, bidentate with deltoid or ovato-deltoid teeth 
which are scarcely shorter than those of the posterior lip ; teeth all very 
acuminate with an aculeate point. Corolla 2-lipped, much exserted, erect, 
17-18 mm. long, minutely pubescent and disparsed with minute white 
granular glands externally, purple but marginate with white, deeppurple- 
maculate towards the throat in the anterior lip ; posterior lip erect, 
galeate and sheltering the stemans, subrectangular-elliptical, truncato-rounded 
and subcrenate at the apex, ciliated on margin, pubscent with erect-patent 
hairs towards the centre and elsewhere minutely pubescent with adpressed 
hairs externally, glabrous internally, with slightly diverging 2 main nerves 
which are slightly elevated on the dorsal surface, with loose veinlets, 
6-7 mm. long, 4-5 mm, wide; atnerior lip horizontal and patent, slightly longer 
than the posterior lip, 3-parted, adpressed puberulent and minutely granulate 
glandular externally, glabrous but hardly granulate glandular internally, entire 
and not ciliated on margin, 8-9 mm. long, 8-11 mm. wide ; at the apex; 
5-6 mm. long, 4-4 1 mm, wide, main nerves 3, with loose veinlets ; lateral 
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lobes oval, subtruncate or rounded at the apex, somewhat reflexed, 
about 4 mm. long, 3-3J mm. wide, main nerves often 3, with loose vein- 
lets ; tube exserted above the calyx, narrowly cylindrical, scarcely compressed 
from front and and rear above, somewhat gradually enlarged above, white 
towards the base, with reflexed and adpressed delicate hairs externally, 
minutely glandular-hairy above and thinly pilose on the dorsal side and 
also densely pilose in a ring above the base internally, about 10- L2 mm. 
long, about 2J mm. across in the broadest portion. Stamens 4, unequal 
with somewhat shorter posterior ones, inserted to the throat, erect, slightly 
lower than or equal to the posterior lip in height, filament subuiato- filiform, 
purpura8cent, papilloso-pubescent below, softly villoso-pubescent towards the 
edges with white crispate hairs ; anthers approximate ; cells much divaricate 
vertically, ellipsoid, glabrous, pale but after bursting yellowish-nigrescent, 
about 1 mm. long, with white pollen. Ovary glabrous ; lobes erect, close, 
oval, slightly compressed, pale-viridescent, purple and glandular in the sub- 
truncato-rounded top, about |-| mm. long; gynophore (disk) not large, 
slightly shorter than the ovary, with an erect adpressed ovato-deltoid obtuse 
anterior lobe ; style equal to stamens in height, filiform, glabrous, purpura- 
scent, but pale and somewhat curved towards the stigma, about 14 mm. 
long including the stigma ; stigma bifid, branches equal, erect-patent, 
subulate, acute, about 1 mm. long. Nutlets about 3 mm. long, included 
within the persistent calyx, erect, obovate, sub- trigonous, often slightly com- 
pressed, subtruncato-rounded at the top with obtuse edges, smooth, black ; 
gynophore shorter than nutlets, about 1^ mm. long. 

Nom. Jap. Maneki-gusa , Yama-kisewata (Somoku-Dzusetsu, cd. 2, XI. 
no. 49). 

1 lab. Prov. Mikawa : Mt. Isliimaki ( G . Nagura ! Sept. 30, 1896, 
Aug. 1897, Oct. 3, 1898), Kaifuku, cult, from Mt. Ishimaki ( G . Nagura ! 
Sept. 15, 1898) ; Prov. Ise (H. Nakanishi !) ; Prov. Kodzukk : Osawa-mura 
in Tano-gori ( T \ Avail June 15, 1901); Prov. Musashi : Tokyo, cult, 
from Kodzuke ( T Makino ! June and August, 1905). 

Very closely allied to the Chinese Loxocalyx uHicifolius Hemsl. (in 
Journ. Linn. Soc. XXVI. p. 309, tab. 5.), from which it differs by the 
pubescent habit, shorter leaves, and fewer flowers. 

Lamium humile Maxim. ( Ajuga humilis Miq.) may be probably 
referred to this genus, ( Loxocalyx , as L. humilis .) 


Rynchospora nipponica Makino in Bot. Mag., XVIII. (1904) p. 145. 
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Add. Deacr. Loosely csespitose, attaining about 6 decim. or more in 
height, glabrous. Rhizome ascending or repent-ascending, ramose, rooting, 
terete, smooth, ferruginous, covered with nigrescent adpressed vaginate 
scales, attaining about 5 mm. across ; internodes attaining about 2| cm. 
long. Culm erect, green, but orange-coloured towards the base. Leaves 
erect-patent, the upper ones often slightly exceeding the inflorescence, the 
basal ones passing into the scales; lamina smooth, green, concolorous, at- 
taining about decim. long, 12 mm. broad. Inflorescence about 3-11 cm. 
long ; bracts reflexed or patent-reflexed, green, the lowest one attaining 
about 20 cm. long, the uppermost one setaceous and slightly exceeding the 
corymb Corymbs light leather-coloured with viridescent colour, forming a 
terminal and 2 -4-axillary heads, the upper heads closely placed. 

Hob. Prov. Mikawa : Futakawa (J. Umemura\ Sept. 1, 1905). 

For the material, my thanks are due to Mr. Jintaro Umemura of the 
(Okazaki Middle School in the province of Mikawa. 


{To be continued .) 



Are the Oentrosomes in the Antheridial Cells 

of Marchantia polymorpha 
Imaginary ? 

BY 

S. Ikeno. 


In a preliminary note, published in the last number of this Journal 1 *, 
Miyake describes, among others, his observations regarding successive 
nuclear divisions in the antheridial cells of Marchantia polymo'rpha . 
According to his description 25 , “ when the nuclear division is about to 

take place there appears at each pole of the nucleus a cytoplasmic 

radiation. Each radiating structure or aster seems to centre to a point 
just outside of the nuclear membrane almost in close contact with the 
latter. Here in the centre of the radiation a minute dot, which might be 
taken for a centrosome has sometimes been observed. But it is not at 

all a distinct or constant structure When the spindle is formed the 

aster entirely disappears, and one fails to see in the spindle-pole any 
structure , which might he taken for a centrosome ,,3 - ) . In short, his con- 
clusion about the nuclear division in the young antheridium of Marchantia 
is that, “ either in the resting stage or in any other stage of the dividing 
nucleus of the young antheridium I failed to see the structure correspond- 
ing to the centrosome of Ikeno ” 4) . 

From the statement of Miyake above cited, which is diametrically 
opposite to my observations published in 1903 6) , man might perhaps be 
led to the conclusion that my description of the oentrosomes in Marchantia 
were wholly imaginary and so it will be not quite superfluous here to 
publish the following short note. 

1) Vol. XIX, p. 98. 

2) 1. c., p. 99. 

3) The italics are due to me. 

4) L c., p. 99. 

5) Beih* z. Hot. Centralb. Bd. XV, 1903, p. 05. 
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Notwithstanding the contrary statement of Miyake I have no doubt 
about the real existence of the centrosomes in question and so it seemed 
to me to be quite unnecessary to look for them once more. Never- 
theless in order to make iny assertion much firmer, I made, soon after 
his paper came into my hands, a special re-examination of my slides and 
could refind easily almost all stages of centrosomes figured in u Taf.” Ill 
of my last paper. They are always very small, but distinct round bodies, 
which are stained pretty intensely and are surrounded by a clear space 
(“Hof” of German authors). I have shown also some of my sections to 
Dr. K. Toyama, lecturer in the Zoological Laboratory, who is concerned 
in cytological investigations of animals ; he carefully examined my slides 
and asserted me positively that he can distinctly see bodies, which I call 
centrosomes. 

Even in the last division of the antheridium Miyake could discover 
centrosomes in none of the Hepaticre examined by him. I re-examined 
also my slides in such stage of division and from this re-examination I 
cannot but repeat here what was said in my last paper, namely, “ in der 

That habe ich Praparate erhalten, in deuen sicli zahlreiche Schnitte, 

jc mit vieien lmndert Teilungsfiguren im Aster befinden ; bei diesen kann 
man an jedem 8pindelpol oline Ausnahme je ein Centrosom vvahr- 
nehmen ” r) . 

According to Miyake, his treatment of materials was quite similar 
to mine (fixation with Flemming’s solution and staining with Heiden- 
hain’s iron-luematoxyline or safranin-gentian-violet-orange) and so it is 
rather surprising that the study of similar materials similarly treated 
might lead to so different results. But as it is well known to the 
students of cytology, we encounter the greatest difficulty in the treatment 
of such minute objects and in such cases as we are now concerned, the 
slightest difference of manipulation may give rise to totally different results. 
Moreover even in those cases, when centrosomes are clearly discernible, it is 
not at all improbable, that man might easily overlook them, unless he 
shall work with the utmost care and under the most favourable condition 
of illumination. Even for my part, I was at first led to the erroneous 
assumption that in the young antheridium of Marchantia centrosomes are 
lacking, but after the most careful observation under the best condition 
of illumination once revealed me the presence of centrosomes in one cell, 
I searched for them in others and then rarely failed to discover them. 


1) Ikkno 1. c., p. 74. 
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From all above spoken, it will be seen that bodies, which I call cen- 
trosomes, are evidently distinct and constant structures in the antheridial 
cells of March ndia and it is not at all improbable that, if Miyake will 
make a further careful study of his slides, he will success in discovering 
them. But if oven then he will fail to see these bodies, I cannot but 
conclude that his negative results are due to one of the two following 
reasons, namely, either Ids materials ivere in poor condition or Ids treat- 
ment of these ( fixation or staining ) was imperfect . 
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Principle of Systematizing Corallinae. 

By 

K, Yendo, Rigakushi. 


Within the group of Coralline verao, the number of species that have 
been proposed from time to time may reach nearly four hundred in all. 
Of them, however, many are evidently to be struck out as synonymes to 
certain others. A large number have had different generic apellations given 
them by different writers, while not a few were described merely from 
young sterile forms. There thus exists much confusion in the systematic 
disposition of the group. We have reasons to expect that the number of 
really “good” species as yet known to us may not very far exceed one 
hundred. 

The genera of Coral lime are by no means sharply defined. Some 
authors have put too much stress upon the external characters of the frond 
and some others upon the propagating organs. Such circumstances have 
naturally led to bring confusion in the systematic arrangement. 

The fronds of Coral lime are extremely variable according to conditions 
of the locality where they grow. Careful observation of the plants in vivo 
is of great importance to the specific distinction or identification in this 
branch of algae. This may be proved by the case of Awphiroa rigida . 
This plant, which grows in numbers in the Gulf of Naples, is exceedingly 
variable in its external appearance, so that some herbarists have made out 
of it several distinct species. A close study of the plants in the living 
state has, however, made it manifest that the forms, various as they may 
seem externally, should be included under one and the same species. Care- 
ful researches in other parts of the world will probably lead to similar 
result as regards certain forms which we at present reckon them under 
distinct specific names. 

In the early times the Corallinae were regarded as a group belonging 
to the Hydrozoa, or at least as one closely related to it. They were com- 
monly placed among the Zoophytes, a name first employed by Linmeus 
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to designate the groups of organisms that seemed to partake the characters 
of both animals and plants. After the middle of the sixteenth century there 
were numerous controversies among the contemporary naturalists on the 
question whether the group Zoophyte belonged to the animal or the vege- 
table kingdom. Yet all the time, the Coralline were allowed to remain 
in that arbitrary group, until Tournefort, Peyssonel, Bernard de Jussieu, 
etc., pointed out the essential difference between the vegetable Corallinm 
and the animal Zoophytes. Their views, however, were considered to be 
of minor importance and the leading naturalists of the latter part of the 
eighteenth century still continued to place them among the animal 
kingdom. 

It would be unnecessary to treat the early history of the Zoophytes in 
fuller detail, since an excellent account of it stands in the introductory 
pages of Lamouroux’s “ Polypier Coralligene flexible**.” 0 

It seems that in the beginning of the nineteenth century the Zoophytes 
were generally installed in the animal kingdom, instead of assigning for 
them a place intermediate between the two kingdoms. Cuvier classified 
them among the “ animaux rayon nauts,” and Lamarck among the “animal 
apathique.” Lumouroux entertained no doubt in regarding them as animals, 
pointed out the impropriety of calling them Zoophytes and proposed the 
name “ polypier coralligene tiexibles,” His classification of the group is 
practically based upon that of Cuvier. But an advance was made in putting 
the algal members together in a subgroup sharply defined from the others 
which consisted of animal members. In his celebrated work, titled “ His- 
toire des Polypiers Coralligenes flexibles, vulgarement nomines Zoophyte,” 
which appeared in 1816, Lamouroux proposed the separation of two new 
genera, Jania and Amphiroa , from the genus Corallina L. The essential 
ground for separating them lay in the mode of the ramification and the 
forms of articuli. The original synopsis runs as follows : 


l’olypici'M 

Polypes non-appari'iHis,' 
i uraUhmfof 


•Janui — Polyp, mu»eo!de t eapillacc, dichotomy ; ovaircn itomhmtux. 
(nrallhut --I'. co»>prirn£, tneliotomo. 

' A mphii tnt — V. a rameuux gpai'g, dicliotonu*, trlcliotmnc uu verticillo*; articuli 
i sepatvVis. 

Hnlywtila — 

* Cifittopoi ia — 


Not long after the appearence of Lamouroux’s above mentioned work 
many naturalists 1 Kagan to regard (J oral lime as a group of algte, acknow- 
ledging their close relationship to the “ Nullipores.” In the early papers 
of C. Agardh, Lory, Greville, Harvey and many other eminent algologists, 


1 ) Iliatoire, p. p. XI-XLIV. 



1905 .] 


PRINCIPLE OF SYSTEMATIZING COItALLIN.fi. 


117 


we already find the Corallinaceous algra accepted in the sc nee we give them 
to day. 

For a progress in our knowledge of the Corallinm, we are much in- 
debted to the “ Memoir sur les Corallines,” written in 1842, by Decaisne, 
who worked on the grotip taking them for plants. The forms treated of 
are the same, with some additional species, as those enumerated by La- 
mouroux, whose system is followed in the main. He, however, for the 
first time utilized the form and the position of the conceptaeles for generic 
characters. He divided Amphiroa into four sections ; and put the pinnated 
Corallina under the section Mali ptijlou . 

As regards the internal structure of the Corallime there existed some 
difference of opinion between Decaisne and Kutzing. The former 1 2 * 4 5 ' remarked 
that the three genera, then known of the group, present an identical struc- 
ture, while the latter^ counting the points of difference between them, 
signalized the justifiableness of their generic distinction. 

In 1843 there appeared EndlicheFs “ Mantissa,” supplement III, Algce. 
In it are enumerated all the Corallime known at that time, and are 
brought under the three genera Corallina , Jania and Amphiroa . The 
author practically followed the system proposed by Decaisne, though effect- 
ing transference of several species from one genus to another of greater 
legitimacy. 

Zanardinr' proposed a new genus Cheilosporum , under which Corallina \ 
s( ujittata Lainx. as well as certain species from Decaisne’s fourth division 
of Amphiroa were included. Shortly after him, T re visard* observed that 
the presence of the horns upon the conceptaeles never offers constant 
character, and that therefore Corallina aud Jania should be united into 
one genus; according to him the genus Chtilospornm is not sufficiently 
characterized as to justify its separation from Amphiroa Lamx. 

In 1848 Kutzing enumerated all the known species, including his own 
discoveries, and arranged them after the system proposed by Decaisne. In 
the following year Trevisan tJ) declared that Amphiroa Lamx. and Corallina 
L. should be amalgamated, these two genera being held simply for “ apo- 
these ’’-bearing and “ tetragonia ^-bearing forms of one and the same 

1 ) M&noire. p. 108. 

2) Ueber <1. Polyp, (nee. Trevisan : Note sur les Coral, p. 820.) 

o) Revista sulle Coralline, (sec. Trevisan: 1. c.) 

4) Note sur les Coral, p. 821. 

5) Species Algarum. 

0) l,c. p.822. 
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group. He held that the “apothese” originated from the medulla, and 
the i( tetragonia ” from the cortex ; and pointed out similar examples out 
of other Floridte to support his opinion. By such citations he discredited 
Lamouroux’s opinion as well as his former remarks. 

Harvey,. Areschoug and others seem to have paid but little attention, 
if at all, to the work of Trevisan. Areschoug in J. Agardh’s “ Species 
Genera et Ordines Algarum ” has given us a classical work, in which he 
mentions under the Corallinte five genera, viz., Amphiroa Lamx.* Arthro- 
bardia Aresch., Cheilosporum Aresch., Jania Larux. and Corallina Lamx. 
His system is based chiefly on the position of conceptacles (Keramidia) and 
on the form of articuli. 

In 1819 J. E. Gray 1} proposed a new genus Lithothrix , basing it on 
a plant from Vancouver Island, B. C. The definition of the genus was 
rather ambiguously drawn up, and whatever comment was not given on 
the point to distinguish it from other genera. Its stand was first put 
in doubt by Farlow 2) ; and finally the species was referred by Anderson 3 * 
to Amphiroa. 

In 1881 Graf zu Solms-Laubach 4) published his excellent work 
“ Corallina.” In this the author held Jania corniculata L. as nothing 
but a form of Jania rubens L. He noticed the pinnation of the ramuli 
in the former plant to be similar to that of Corallina Lamx. Upon this 
ground Jania and C<fi'ollina were again united. Hauck, 5) Schmitz 8) and 
several other recent algologists have followed his opinion ; and furthermore 
they have reduced Arthrocavdia Aresch. to a synonyme of Cheilosporum 
Zanard. 7) 

In the list of Corallinaceous algae of Japan I 8) have referred the plants 
to the various genera as best as I could and have provisionally introduced 
some new subgenfera, such as Serraticardia , Margmisporum, etc., but without 
definitions. These subgenera will be enunciated in detail in due places.^ 

In my paper on genicula* of Coraliinee, p. 41, I have noted that Am- 
phiroa stelligera can scarcely be retained in that genus, and that Amphiroa 

1) Journal of Botany. Vol. V. p. 33. 

2) Proce. of Amer. Acad, of Art and 8c. Vol. XII. p. 329. 

3) Zoe. Vol.'ll. p. 225. 

4) Corallina. (Fauna und Flora, v, Grolfes v. Neapel. 4. p. 6.) 

5) Meeres&lgen. p. 297. 

6) System. Uebersicht. (Tlora. 1889. p. 455.) 

7) Schmitz mentioned Areschoug aB the proposer of Cheilosporum, 

8 ) Enumeration of Cor. Alg. (Bofc. Mag., Tokyo. Vol. XVI.) 

9) Cf. Journ. of Science, Tokyo. Vol. XX. Art. 12., which will appear soon. 
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aspergillum must certainly be worthy enough to restore the genus Lithothrix . 
Recently an elaborate work appeared under the title “ Corallinaceze of the 
Siboga Expedition.” In part II of that work Madam A. Weber van 
Bosse subjects to revise the large part of the Corallinas, basing it on a 
minute study of the structure of articuli and genicula. It resulted in many 
amendments in the definitions of several genera ; and in the introduction 
of the new genera Metagoniolithon (for Amphiroa stelligera and its allies) 
and Litharthron (for Amphiroa australis ), and in re-establishing Lithothrix 
for Amphiroa aspergillum. A new synoptical key to all genera of the 
Corallinac is given in the work. The characters primarily utilized in her 
key for distinguishing the genera lie in the structure of the articuli and 
genicula, and the position of the conceptacles and the form of articuli seem 
to have been regarded as next importance. 

Before Weber’s work we have two more keys to guide to separate the 
three genera Corallina L. Amphiroa Lamx. and Cheilosporum Zanard. 
The one is by Schmitz and Hauptfleisch in Engler and Prantl’s “Pflanzen- 
familien,’ n) and the other is by Heydrich. 2) These two keys are applicable 
to certain special and limited forms only. 

As have said in a former paper, “ a group may be more sharply 
defined by the peculiarity, if any, of genicula, rather than by mere external 
forms of articuli.” It is a matter of question, however, if for systematic 
purpose the vegative character can with propriety be made to supersede 
the reproductive character in importance. From this stand point of view I 
can not wholly agree in the principle of arrangement done by Madam 
Weber van Rosse. Still it can not be denied that her work opened a way 
towards smoothing away the confusion that had existed in the system of 
the Corallime. 

All attempts to establish a system of Corallinm merely by the position 
of the conceptacles are confronted by various difficulties. Equally difficult 
it would be to base a system solely upon the external shape of the articuli. 
The position of the conceptacles in a genus is often as variable as the 
shape of articuli. 

To what degree the fronds of the Corallinaceous algae are variable or 
which of their characters are constant, is a matter difficult to determine 
unless the plants are closely observed at different seasons and under different 

^ j Theil. 2 Abt. p. 540. 

2) Ueber die Coral. (Ber. d. Deut. Bot. Gesel. Bd. XV. p. 4G.) 

3) Study of Genicula. p. 41. * 
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circumstances of their habitats. The most reliable character is, no doubt, 
as the fundamental principle of the leading classification of the other algae 
depends upon, the mode of propagation. Next comes the internal structure 
of the frond, and the external form the last. I shall try to remark on 
these subject in connection with the fronds of the Corail in a?. 

1* Propagating Organs . The process of fertilization in the family 
Corallinaccce has been carefully studied by Kosanoff, 1 * Burnet, and Thuret, 2 ’ 
Solms-Laubach/ 0 Heydrich/ ) etc. We cannot expect a new fact to add 
to the results of their investigations. According to their descriptions the 
process of fertilization in both the Melobesim and the Corallime are com- 
mon in the essential characters. The morphological characters of pollinoids, 
however, differ in both large groups. 

The pollinoids of the Melobesue have two minute globular appendages 
at the opposite poles of the main spherical body.' 0 Jn the Coral] inre they 
have considerably long filamentous appendages at the posterior ends, ap- 
parently assuming the shape of some animal spermatozoa. This has already 
been described and illustrated by Bornet and Thuret, 0) who have observed 
them in Jan-ia. ruhens Lamx. and Corallina officinalis van. mediterranean 
Hauck ; and by Solms-Laubaeh T) in Corallina mediterranean I was able 
also actually to examine the autheridial conceptacles full of matured pol- 
linoids of this sort in Cheilosporum McMillaniP But the material was 
not sufficient for cyt-ologica! purpose. About the nature of function of the 
tail-like appendages there yet remain some points to be solved in future. 

As far as my present knowledge extends the observations on the 
antheridial conceptacles are limited to Jania, Corallina , and Cheilosporum . 
The pollinoids in these start out from the whole inner wall of the concep- 
tacles which are lined by the medullary cells. The relative position of the 
generating cells differs widely from those of tetraspoms and the carpo- 
spores. Yet they are all equally of medullary origin. We have no know- 
ledge concerning the pollinoids of* Amphiroa , Lithothrix , etc. A study of 
the antheridial conceptacles in the representatives of these genera may 


3) Sur les Melobesire. 

2) Etude Phycologique. 
o) Corallina. 

4) • Lithuthamnion von Helgoland. 

-5j Sur les Melobesice. PI. 11. fig. 15. 

(1) 1. c. p. 95. 

7) 1. c, p. 38. 

8) Cor. verse of Port Renfrew. PI. LVI. fig. 14. 
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contribute no less to the facts to be added, and more accuracy in the 
definition of the genera than should have been expected from it. At 
present we must satisfy ourselves within the limit of the present knowledge 
and try our best in applying all facts known heretofore. 

Certain differences arc found in the morphological characters of con- 
ceptacles in some genera or subgenera. The differences are the most im- 
portant points in the systematic survey of the Melobosim : and also applicable 
in some extent in the study of the Corallime. 

As referred to 1x3 fore, Trevisan tried to unite Amphiroa and Coral Una, 
The reason was that the former was a “ tetragon ia ’’-bearing form while 
the latter was an “ apothese ’’-bearing form : and he also declared that the 
“ tetragonia ” originated from the medullary portions of the fronds and the 
“ apothese ” from the cortical portions. 

Trevisan’s view was overlooked by most algologists. However erroneous 
may he his systematic view, there is an important point in his opinion 
concerning the origin of spores. 

There is least doubt left concerning the generating position of carpospores 
as well as tetraspores in Corail ina and Jania . They are of medullary 
origin. But in the plants hitherto described under the genus Amphiroa 
X found the spores sometimes of medullary and sometimes of cortical origin ; 
yet always fixed according to the species and never disturbed. 

I extended my research in this direction and found that there are 
some species with nearly allied structure of frond but different positions of 
spore origin. I will treat of the matter a little further. 

While I was examining Japanese Corallime I met with several species 
which were to be referred to the genus Arthrocardia A resell, (i) Some of 
them had the conceptacles in the upper margins of the compressed reniform 
or sagittate articuli, characteristic of Cheilosoprum : (ii) others had the con- 
ceptacles exclusively on the flat surface of the sagittate or truncate articuli 
and never in the margin : (iii) and several had both characters mixed 
together. 

The actual examples of the first case are Chcilosporum yessoense , 
Chcilosporum latissimum f etc. One cannot doubt that these species belong 
to the section Arthrocardia of Decaisne. 1 was fully convinced, in this 
case, by Schmitz’s opinion in uniting Arthrocardia to Ckeilosporum. 

In the second case, the representative of which is Amphiroa aberrans , 
I was quite sure that it had allied species among the member which were 
enumerated by Areschoug under Arthrocardia . 

Consulting Decaisne’s and Areschoug’s works carefully i found the 
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plants of both first and second categories mixed together in the section 
Arthorocardia Dene, as well as in the genus Arthrocardia Aresch. But it 
was clearly perceptible that the former comprised more species of the first 
category and the latter more of the second. Areschoug classified several 
species, which belong, in my judgement, to the third category under “species 
iaquiridte.” It is beyond doubt that the Arthrocardia meant by both 
writers differed somewhat. Schmitz united Arthrocardia to Cheilospoi'um 
probably because he took a species of the first category as the representa- 
tive of the former genus. 

This was one of the most vexatious problems I had to solve during 
the study of the Corallime of Japan. 

After the anatomical researches on all species at hand I came to the 
conclusion that the plants belonging to the first and the third category had 
the propagating cells originated in the medulla while those belonging to the 
second category had them in the cortex. All of them had nearly equal 
structure of articuli and genicula, except in minor points. 

The propagating cells of those species which should be brought under 
the Euamphiroa Dene, and the Eurytion Dene, are always generated in 
the cortical part, however the conceptacles may be seated in deep portions. 
The propagating cells of Corallina , Jania and the Eucheilosporum Dene # 
are constantly of medullary origin. 

If the internal structure of the fronds had been counted as the most 
important matter in the systematic survey, the plants of the three categories 
should have been classified in the genus Arthrocardia Aresch. If, however, 
the positions of the propagating cells were taken as of more value than 
the vegetative characters, a part of the questionable members mu9t be 
classified in a group related to the Eurytion or the Euamphiroa ; the other 
in a group near Cheilosporum. 

In my former paper “ Enumeration of the Corallinaceous Alg*e” I 
referred Amphiroa aberrans , the type of the second category, under Am - 
phiroa, but separated it from all the rest under the subgenus Pseudarthro - 
cardia . I believed Amphiroa corymbosa should stand closely to it. Cheilo- 
sporum yessoense , Cheilosporum latissimum, etc., which belong either to 
the first or to the third category, brought under the subgenus Arthrocardia 
under Cheilosporum . Amphiroa califomica, Amphiroa frondescens , etc., 
were transferred to Cheilosporum and mentioned near them. 

Madam Weber van Bosse re-established Arthrocardia Aresch. in her 
recent work. She distinguishes that genus from Amphiroa by the internal 
structure, and from Cheilosporum by the position of oonoeptacles. The 
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latter character is by no means a fixed one and hardly reliable as a 
generic value. 

Lithothrix and Metagoniolithon have the propagating cells originated 
in the medullary cells as far as I could judge. Of Litliarthron we know 
nothing about the propagating organ. 

2. Ramification . The mode of branching had been regarded as an 
important character, both generic and specific, since Lamouroux’s time. 
But the unreliability of the character was announced by the later system- 
atists. They agreed in thinking the ramification, however remarkable 
peculiarity it may possess, of no generic value. The plants with verticillate 
ramuli were reckoned under the genus which comprised the plants with 
dichotomous branches: The pinnated Corallina and the dichotomous Jania 
were combined into one genus. 

The view that reduced Jania into Corallina is from Solms~Laubach. 1} 
He was undoubtedly strengthened by Areschoug’s remark 50 and seems to 
have regarded the pinnated ramuli of Jania corniculata , found at the 
upper corners of its articuli, to have special significance in consideration 
of its systematic position. They seem to be inclined to think that Jania 
have sometimes pinnated ramuli and that therefore the essential character 
to separate Jania from Corallina — the dichotomy of branches — can no 
more be relied upon. The former writer united Jania corniculata with 
Jania rubens, and referred it to Corallina. His followers transferred other 
Jania species all to Corallina . 

The pinnules from the upper corners of articuli characterizes Corallina 
in a way. But in the view of the present writer, they are always found 
at the upper portions of the fronds and never confined to the basal articuli. 
Nor can we find the dichotomous branches at the terminal portions of the 
fronds of Corallina in the normal cases. The pinnules, however, of Jania 
corniculata , are much more developed in the lower articuli than in the 
upper ones, being sometimes limited to the basal articuli. There is a great 
contrast between the two forms. 

The Eurytion is distinguished from other sections of Amphiroa by 
having regular dichotomous ramification. It may not, however, be equally 
valued as Jania . There are gradual changes in the ramifying mode of the 
Eurytion, approaching to the irregularity as found in the Euamphiroa . 
Even in the same species some are plainly irregular while others are highly 


1) Corallina. p. 6. 

2) J, Ag. Spec. Alg. II. p, 554. 
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regular in the dichotomy. These sections should be in the subgeneric rank 
and not higher than that. 

I was surprised when I noticed that the former systematists have not 
paid any attention to the fundamentally differing mode of ramification. 
If one of them had examined a little further the branches of Metagonio - 
lithon ( Amphiroa ) stelligerum, Litharthron ( Amphiroa ) australe, etc., he 
would undoubtedly have been struck by their unique mode of ramification, 
so different from that of Corallina or Amphiroa , which was quite familiar 
to them. Even such a close observer as Harvey, does not mention the 
peculiarity in describing Litharthron australe . 

I have formerly mentioned in the “ Study of Genicula of Corallin&B 99 
some points regarding this circumstance. But for a full additional know- 
ledge on this subject we owe much to Madam Weber van Rosse. l) 

3. Articuli. The external form of the artieuli agrees more or less 
with the generic or subgeneric division. The flat linear articuli of the 
Eurytion, the hairlike cylindrical ones of Jania , etc., serve to point out 
its proper group at one glance. But how much it is worthy for generic 
determination is a matter of question. Very often some species have a 
puzzling shape of articuli and have effected a vexatious synonymy for the 
plants. Amphiroa rigida Lamx. and Amphiroa cretacea Endl. have equal- 
ly cylindrical articuli, and have been classified in the section Euamphiroa 
Dene. After the anatomical study of both species, however, Weber van 
Bosse found that the former stands near the Eurytion and the latter the 
Arthrocardia . Litharthron australe has such shape of articuli as to come 
near to Amphiroa anceps but the internal structure of its frond claims a 
quite distinct position. The articuli of Amphiroa aberrans , Amphiroa 
crassissima, Amphiroa corymbosa, etc., have likeness to those of Cheilo - 
sporum maximum , etc., but the last species is undoubtedly widely separated 
in the systematic position from the rest. 

The external shape of the articuli of Corallime should be worth men- 
tioning to help in defining certain species, when accompanied by the des_ 
criptions of other characters, especially of the propagating organs and the 
internal structure of articuli. The description of the outward appearance 
of sterile specimens, therefore, are mostly quite ambiguous and often of no 
value. 

Madam Weber van Bosse in her newly published paper cleared up 
the structural difference between the articuli of Amphiroa and of the other 


1) Corallinaceae of Siboga Expedition. 




1MB.J 


PPJEOIPLE OF SYSTEMA TIZING CORALLLTNM . 


125 


four genera — Arthrocardia, Ch e il ospor um , Corn Hina and Jania. Thin had 
never been so definitely done by the other writers. In Lit hart hr on, 
Metagoniolithon and LitJtothrix, the articuli and genieula have the peculiar 
structure characteristic of each genus. In the minor points of the cellular 
arrangement, Jania and Cheilosporum have some characters differing from 
Corallina and Amphiroa . Kutzing’s remark that every genus of the 
Corallinfe may be distinguished by its proper structure, is now partly verified 
but probably more sharply than he had expected. 

4. Genieula . The genieula, whose presence or absence in the Coral- 
linacene is the essential point in dividing the family into two subfamilies, 
have not been thought very weightly in consideration of the generic dis- 
position. But after studying the genieula in the representatives of every 
genus and section, I found that those which have characters in common 
in the articuli and conceptacles, more or less concide in the characters 
of genieula. As has been already remarked in my former paper 1 } the mul- 
tizonal genieula are limited to Amphiroa ( Eurytion ) and to Metagonilithon 
stelligerum and its allies. The former has several other common external 
characters ; and the latter is characterized by the verticillate ramuli which 
have no parallelism in the other genera. And Lithothrix aspergillum , the 
l>eculiarity of the outward appearance of which impeled J. Gray to establish 
a new genus, has aberrant structure of the genicula. 2) 

It would not be advisable to put too much stress on the genicular charac- 
ters. The geniculation is a physiological necessity of the plant and may not 
be any valuable character in the phylogenetic conception. But it must bo 
admitted to say that it is probably the steadiest character next to the mode of 
the fertilization in the Corallime. The relative position of genieula in a 
frond may vary according to the condition of the environment or by the 
influence of the external factors, but may never undergo any fundamental 
change in its mode of formation. The difference of the structure of genieula 
so far as it is related to their mode of formation should be an important 
matter to discuss. It may not divide the genera or subgenera on that 
account only, but can with utmost certainly define a group in connection 
with other common characters. This has been mentioned in my paper. 1} 

Taking the above considerations into accounts I have arranged the all 
species of Corallinm hitherto appeared in literatures. The paper will be 


1) Study of Genieula. p. 80-82. 

2) 1. c. p. 16. 

3) 1. c. p, 41, 
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published as Journal of College of Science, Tokyo, Vol. XX., art. 12. Each 
genus and section shall be discussed in more definite form in that paper. 

Botanical Institute, Science College, 

Imperial University, Tokyo. 


Weitere Mitteilung iiber die Chemotaxis 
der Equisetum - Spermatozoiden. 

Von 

K. Shibata. 


In Nr. 223, Vol. XIX, dieser Zeifcschrift habe ich eine vorlftufige 
Mitteilung fiber die Chemotaxis der A^MiseJim-Sperinatozoiden veroffentlichtV 
Fast gleichzeitig erschien in den Bericliten der deittsch. botan. Gesellschaft 
ein kurzer Aufsatz von Bengt IjU)forss 8) , welcher dasselbe Thema be- 
handelte. Die dort gemachten Angaben stimmen im Wesentlichen mit 
den meinigen tiberein. Nur in einem Punkte, welcher gerade in theoretischer 
Hinsicht sehr wichtig erscheint, weichen unsere Resultate von einander ab. 
Ich habe nattilioh gefunden, dass fcein anderes Anion als das der Aepfel- 
s&ure eine chemotaktische Anlodkung der 77f/m'setMm-Sainenfaden bewirken 
kann S) , w&hrend diese nach Lioforss auch „von maleinsauren Salzen 
sehr energisch angelockt “ werdett solien 1 2 3 4) . Aber die Erklarung dieser 
Abweiobting schien mir nicht fern zu liegen, und auch eine erneute ex- 

1) K. Shibata: Vebet die Chemotaxis der Spermatozoiden von Equimtum, The Bot. 

Magazine. Vol. XIX, No. 223 (20. August). 

2) B. Lidforss: Ueber die Chemotaxis der ^utsefom-Sperraatozoiden. Ber. d. d. bot. 

Gesells. Bd. 23, Heft 7 (24. August). 

3) &. a. O. 8. 80. 

4 ) a. a. Q.&. 315. 
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peritticntelle Prtifudg 0 der betreffenden Frage hat tatsachlich aine^ voile 
Bestatigung meiner frliheren Aogaben erbracht. Uber diese letzteren 
Punkfce sowie liber eitiige vveitere Versuchsergebnisse mochte ich hier noch- 
mals einen kurzen vorlaufigen Bericht erstatten, da die Publikation einer 
ausfuhrlichen Arbeit noch einige Zeit unterbleiben wird. 


Wie ich sclion friiher hervorgehoben habe 1 2) , sind die Spermatozoiden 
von Equisetum mit der chemotaktischen Reaktionsfbhigkeit fur die Me tall- 
lone n in ausgedehntem Masse versehen. Die verschiedenen organischen 
und anorganischen Salze kbnnen daher in bestimmten Konzentrationen in- 
folge der Reizwirkung ihrer Kationen die Anlockung der Equisrtum- 
SamenfMen bewirken. Man kann so z. B. bei den Versuchen mit 
Vio—Vioo Mol maleiiasaurem Natron eine deutliche positive Chernotaxis dieser 
Satnenf&den beobachten, aber das ist nur eben ein Reaktionserfolg, welcher 
gleichfalls durch die equivalenten Losungen von NaCI, NaNCX. und anderen 
beliebigen Natriumsalzen erzielfc wird 3) . Indes wirkt das NH,-Ion gar nicht 
positiv chemotaktisch auf diese Samenfaden, und zugleich geht ihm jene 
ansehnliche Repulsivwirkung ab, welclie aber den eben falls nicht anlockend 
wirkenden K- und Rb-Ionen zukommt. Wenn man also ein Saure-Anion 
atlf seine Reizwirkung priifen will, so muss man hierbei, wie ich bereits in 
meiner friihereri Arbeit mit Nachdruck betont habe 4) 5 , in erster Linie 
mit dem Ammoniaksalz der betreffenden Satire experimentieren. 
Meine danach eingerichtete Versuche ergaben, dass die neutralen Ain- 
moniaksalze der Maleinsalire, Zitrakonstiure (Methyl maleinsaure) 
sowie der anderen organischen und anorganischen Sauren niemals imstande 
sind, eine positiv-chemotaktische Wirkung auf die Equisetnm - Samenfaden 
auszuiiben. Wenn dagegen die freie Aepfels&ure und deren Am- 
mo niak salze r,) , selbst in sehr starker VerdUnnung (bis Mol) eine 

deutliche Anlockung dieser Samenfaden bewirken, so steht die speziflsche 
Reizwirkung der Aepfelsaure-Anionen ohne jeden Zweifel fest. Ich halte 


1) Die Prothallien von Equisetum erlialten sich unter bestimmten Kulturbedingungen 
sehr lange in giltein Zustande und erzeugen fortwilhrend neue Anther id ien, so dus^ 
milr noch itl diesen Tagen (7 Monate nach der Aussaat der Sporen !) ein reiehliches 
Samenfadenmaterial zur Ver fugling steht. 

2) a. a. O. S. BO. 

3) Falls die Anionen dabei nicht besonders stark abstossend wirken. 

4) a. a. O. S. 81. 

5) und natiirlich andere beliebige Malate. 
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daher deri schon von mir ausgesprochenen Satz l) in jeder Beziehung auf- 
recht, dass der Perzeptionsapparat dieser Spermatozoiden, so- 
weit es die An ion-Reizbarkeit anbetrifft, gauz spezifisch der 
Aepfelsiiure angepasst ist. 


Die Repulsivwirkung des Ii-Ions babe ich zuerst bei Isoetes 2) 3 4 - und 
dann bei SalviniaP - und Az/w^e^r/^^Samenfaden experimentell bewiesen. 
Theoretiscli betrachtet war es aber nicht undenkbar, d$ss einmal der Fall 
eintritt, dass die H-Ionen aucli eine positiv-chemotaktische Reaktion lier- 
vorrufen. Das trifft tatsachlich bei den Equisetum - Spermatozoiden zu, die 
ohnehin, wie gesagt, mit einer wohlausgebildeten Kationen-Empfindlichkeit 
versehen sind. Die Erkennung der positive n Chemotaxis gegen die H-Ionen 
ist jedoch dadurch sebr erschwert, dass der Umschlag der, positiven Chemo- 
taxis in die negative schon in einer Konzentration eintritt, welche nicht 
wesentlich hoher als die positive Reizschwelle liegt. Wenn man also die 
mit einer bestimmten Saurelosung beschickte Kapillare zu den schwarmenden 
Samenliiden schiebt, so bemerkt man alsbald, dass die letzteren auf die aus 
der Kapillare diffundierende Losung topocheniotaktisch reagieren und auf 
die Mundung des Rohrchens zueilen. Sodann aber treten mannigfache 
Repulsionserscheinungen ein, je riach der Konzentration der freien H-Ionen 
in der Kapillarfliissigkeit ; einmal weichen die Samenfaden weit void Ka- 
pillarmund zuruck, ein andermal bilden sie dort ein lebhaftes Getiimmel. 
Eine deutliche positive Reaktion kann man allerdings in giinstigen Fallen 
durch V^-Vioob Mol-H 2 S0 4 , -Oxalsaure, Vaoo-Vwo Mol-HCl r HN0 8> 7>o-7«o 
Mol-Essigsaure etc. erzielen. Da hierbei den Anionen, wie schon erwahnt, 
jede anlockende Wirkung abgeht, so mussen die besagten Reizerfolge 
sehr wohl durch die H-Ionen verursacht seiu. Erwahnen mochte ich bier 
noch, dass die Sensibilitat der Samenfaden fur die H-Ionen durch die vor- 
herige Reizung mit anderen Ivationen herabgesetzt wird und umgekehrt. 

Meine bisherige Beobachtungen an den Isoetes Salvinia- und Equise - 
fwm-Samenfaden haben unzweideutig gezeigt, dass die positive Chemotaxis 
gegen verschiedene Reizmittel in erster Linie auf einer typischen topo- 

1) a. a. O. S. 80. 

2) Jahrb. f. wias. Bot. Bd. XLI f Heft 4, S. 579. 

3) The Bot. Mag. Vol. XIX, No. 219, 8. 42. 

4) The Bot, Mag. Vol. XIX, No. 223, & 81. . 
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taktischen Reaktion beruhfc. Aber man kann mit gleicher Berechtigung 
sagen, dass auch eine phobotak tische Reaktionsfahigkeit stets daneben 
ausgebildet ist, so dass die Samenfaden die einmal in topischer Weise 
erreichte Kapillarlosung (oder deren Diffusionssphiire) trotz sehr lebhaftem 
Hin- und Herschiessen zumeist nicht wieder verlassen. Die ansehnliche 
Ansatnmlung der Samenfaden in der Kapillare stellt also ofters einen Com- 
bi nation serfolg der topischen und phobischen Reaktionen vor. Die Repul- 
sivwirkungen, welehe auch bei hdheren Konzentrationen der guten 
Lockmittel eintreten, sind aber innner phobischer Natur, wie ich bereits 
in meiner Arbeit liber Isoetes 1} bemerkt habe. Bei dieser Gelegenheit sei 
noch erwahnt, dass die Eqiiisetum-&a,meni\i{[en wie die von Isoetes und 
Salvinia der osmotaktischen Empfindlichkeit entbehren. 


Die Anderung der chemotaktischen Reizstimmung der Samenfaden 
wird durch verschiedenartige aussere Einfliisse herbeigefuhrt. Die Sensi- 
bilitat der Eg u ise turn Sperm a t o z o i do n , sogar fur die wirk sains ten Reizstoffe, 
z. B. Vioo Mo]-Natriinnmalat,-Ca(N0 3 ) 2 u. s. w. kann man durch die Au- 
wendung gewisser narkotisclver Mittel 1 2) aufheben. Eine starke Herab- 
druckuug der chemotaktischen Empfindlichkeit wird auch dadurch erzielt, 
dass die konzentrierteren Losungen der sonst indifferenten Stofie 3) als 
die Aufenthaltfltissigkeit der Samenfaden benutzt werden. 


Bei der naheren Beschaftigung mit der Chemotaxis der Equisetum- 
Samenfaden stellte sich unerwartet die Tatsache heraus, dass diesen Samen- 
faden noch eine weitere Art der chemotaktischen Reaktions- 
fahigkeit, niimlich diejenige fiir die Alkaloid e zukommt 4) . Die bisher 
untersuchten Alkaloide, welehe den Chinolin-, Pyridin- und Morpholinderiva- 
ten angehoren, bewirken ausnahmslos in etwas hdheren Konzentrationen eine 


1) Jahrb. f. wiss. Botanik. Bd. XL1, Heft 4, 8. ti09. 

2) Z. B. 25% AW, V 20 Mol-O h lorath yd r at , Mol-Cocainhydrochlorid. 

3) Z. B. 2 /io Mol-Rohrztacker,-Harnsloff etc. Bei diesen Versuchen reagieren die 

Samenfaden nur sehr schwach, manchmal gar nicht, auf die Kapillare, welehe 
V 100 - V 200 Mol-Natriummalat oder -Cu(NC)3)2» gelost im Wasser oder in derselben 
Flussigkeit wie das Aussenmedium, entlhilt. 

4) Es sei beilaufig bemerkt, dass die ifyul^tm-Sanienfaden sreh-ganir indifferent ver- 
halten gegen Kohleliydrate, Glykoside, AJkohole, Phenole, Gerbstofl; Amidoverbin- 
d ungen, Purinkorper, Eiweissstoffe, Enzyme n. s. w. 
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aehr deutliche topochemotaktiache Anlockung der Satnenf&den. Es 
wurden dabei folgende Sch wellen werte gefuaden : 

Mol. 


Salzsaures Chinin Viooo 

Salpetersanres Strychnin ’/boo 

Salzsaures Bruzin Vioo 

,, JPilokarpin Vioo 

,, Coca in 7*» 

Schwefelsanrea Atropin ’/soo 

Salzsaures Morphin Vnoo 


Bei den in konzentrierten Alkaloid-Ldsungen einschwarmenden Samen- 
faden treten raehr oder miuder schnell die Vergiftungsphanomene ein. 
Wie in anderen Fallen wird die Sensibilitat der Samenfiiden i'iir die Al- 
kaloide durch den schon wirksamen gleichartigon Reiz herabgesetzt ; die 
Unterschiedasch welle wird hierbei dureh etwa 30-fache Steigerung der 
Reizatoffkonzentration erreich t. 

Es 1st in hoheni Grade merkvvurdig, dass die Eq u isei u m-Sa nit* n fade n 
auf eine ihnen so fremde Stoffgruppe’ 5 cbemotaktiseb reagieren, was iibrigeos 
keinem okologischen Zweok dienlich zu sein sobeint. 


Indem ich beziiglioh aller Einzelheiten der bier kurz besprochenen 
Ergebniase auf meine spiitere Arbeit verweiae, aei hier noch hinzugefiigt, 
dass zuniichst noch einige andere Gefasskryptogamen in den Bereich meiner 
Untersuchung gazogen warden, um damit den schon eutwiokelten An- 
schauungen einen mbgliehst breiten Boden zu verschaffen. 


Tokio-, Botanibohes Institut d. Univbbsitat. 


1) Allerdlngg bat neulich C. Lqhmann (Joum. f. Landwirt. Bd. L., 1808, S. 887) gezeigt, 
dass Equiaetwm paluaire ein Alkaloid Bruise tin enthajt. 



Observations on the Flora of Japan. 

( Continued from ./)■ 110.) 

By 

T.'_Makino. 

Phyllodoce (Parabiyanthus) nipponica Makinu sp. nov. 

Phyllodoce taxifolia Maxim. Rhodod. As. Or. p. .16, quoad pi. Jap. 

Phyllodoce taxifolia Branch, et Sav. Enurn. PI. Jap. I. p. 286, et II. 
p. 427 ; Matsum. Cat. Herb. Coll. Sc. Imp. Univ. (1886) p. 119, et 
Shokubutsu Mei-i (1895) p. 213, n. 2313; Sargent, For. FI. Jap. p. 10; 
Yabe, Enum. PI. Alp. Mount. Shirouma in Bot. Mag., Tokj'o, XVII. 
(1903) p. 23, non Salisb. 

Phyllodoce taxifolia Bois. in Bull. Herb. Boiss. V. (1897) p. 914, ex 
parte ? non Salisb. 

A small evergreen shrub, 6-30 cm. high, ramose from the base ; the 
main stems ascending, many branched, the largest one about 5 mm. across 
at the base ; branches erect, fastigiate, slender, thinly hispid and often 
puberulent, or sometimes only puberulent, griseo- umber or sooty sometimes 
griseo-castaneous as is the main stem, but ferrugineo-fulvous towards the 
extremities. Leaves patent or erect- patent, sparse, rather dense, shortly 
p; tiolate, linear, shortly attenuated to the petiole at the base, obtuse at 
the apex, spinuloso-serrulate with cartilaginous erect-patent minute teeth on 
edges throughout, tumid and with margins strongly reflexed to the midrib, 
glabrous, rigid, glossy, subundulato-convex and deep green and with a chan- 
nel in centre above, slightly convex (but flat or slightly concave when 
dried) and paler and with a broad midrib densely covered with minute 
short white hairs excepting the base beneath, 4-15 mm. long, 1-2 mm. 
across ; petiole adpressed, glabrous, about §-l mm. long, reddish in recent. 
Flowers turned laterally, rose-coloured, pedicellate ; pedicels much exceeding 
the leaves, axillary, solitary, umbellately 1-9-aggregated at the top of 
branches, erect, gracile, papilloso- pubescent throughout, 1-3 cm. long, bi- 
bracteate at the base ; bracts opposite, sessile, embracing the base of pedicels, 
very concave, broadly ovate, obtuse, entire, glabrous, but ciliolated with 
white curved hairs on margins, thickish, 1-nerved, persistent. Calyx cob- 
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cave at the base, 5-sepaled ; sepals erect-patent, glabrous, subulato-ovate to 
elliptico-ovate, acutish or obtuse, minutely subci Hated on margins, tliickish, 
sub-3 -nerved, 2f-3 mm. long, viridescent-purple or purple. Corolla broadly 
open-campanulate, about 2^-times as long as the calyx, 5-7 rum. long, 
about 5-6 mm. across, glabrous, 5-lobed ; lobes as long as the tube, 
reflexed, ovato-semiorbicular, rounded-obtuse at the apex. Stamens TO, 
included, rather equal in length, shorter than the corolla-tube, 2J-3J mm. 
long; filament filiform-linear, slightly dilated at the base, glabrous ; anther 
much shorter than the filament, oblong, truncate and bilobed at the apex, 
shortly biauriculate at the lower end, attached by its back to the filament, 
§■— 1 mm. long; cells narrowly oblong, the month terminal and oblique. 
Style erect, Straight, narrowly cylindrical, glabrous, included, slightly exceed- 
ing the stamens, 2-3^ ram. long; stigma depressed, subcapitate. Ovary 
globose, minutely and densely papillose, 5-locular, 1 mm. and a little more 
long ; ovules numerous, oblong, attached to the thick placental lobes. Capsule 
on the top of the erect strict and papilloso-hirsute pedicel, globose, accom- 
panied by the persistent calyx, papillose on the surface, 5-suloate, 3-3 \ mm. 
across, with crustaceo-coriaceous carpels. Seeds minute, numerous, fusiform- 
oblong, finely longitudinal-striate, ferruginous. 

Nom. J ap. Tsuga-matsu, Tsuga-zalctira. 

Hah . Prov. Shimotbuke : Nikko (K. Saicada ! herb. Sc. Coll. Imp. 
Univ. Tokyo, Jnne 14, 1878; T. Makino ! June 24, 1903), Mt. Sbirane in 
Nikko (1\ Makino ! Aug. 1905); Prov. Shinano : Mt. On take {R. Yatabe \ 
herb. ibid. July 28, 1880), Mt. Togakushi (/?. Ycvtahe and J. Matsumura \ 
herb. ibid, duly 12, 1884), Mt. Shirourna ( Y. Yahe ! herb. ibid. Aug. 
26, 1902), Mt. Yatsugatake (Y. Yahe ! herb. ibid. Aug. 18, 1902) ; Prov. 
Kacia : Mt. Hakusan (72. Yatabe and J. Matsumura ! herb. ibid. Aug. 8, 
1881) ; Prov. Etciiu : Mt. Tateyama ( It . Yatabe and J. Matsumura ! 
herb. ibid. July 24, 1884) ; Prov. RikuchO : Mt. Iwate ( G . Nakahara ! 
herb. ibid. Aug. 1, 1903) ; Prov. Oshima in Hokkaido : Mt. Kornagatake 
( Y. TbJcubiichi ! Aug. 19, 1888). 

It is very closely allied to the North-American (occidental) Phyllodoce 
empetriformis Y). Don (^Menziesia emperiformis Swartz =r Bryant hus em- 
petriformis A. Gray). This species belongs to the section Parabvyanthus, and 
thus the old world, not only Japan, added a new section to Ericaceae. 

Phyllodoce (Eu-Phyllodoce) caerulea (Linn.) Bab. ‘ Man. Brit. Bot. 
ed. 1 (1843) p, 194 ^ ; Gren. et Godr. FI. France, II. (1850) p. 434 f ; 
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Hook. fil. Stud. FI. Brit Id. ed. 3, p. 234; Britt, ot Br. III. FI. N. Un. 
St. et Can. 11. p. 565, fig. 2760. 

Andromeda cxerulea Linn. Sp. PI. p. 393; Richt. Cod. u. 3095; 
Houtt. Nat. Hist. XNIII. (1775) p. 81, et Linn. Pfl.-Syst. III. (1778) p. 
565. 

Menzienia can-idea Swartz in Trans. Linn. Son. X. (1811) p. 377, tab. 
30, fig. A; Wahlenb. FI. Lapp. (1812) p. 105; Spreng. Syst. Veg. II. p. 
202 ; Hook. FI. Bor.-Ani. IT. p. 39 ; Cham, et Schlecbt. in Linn.ma, I. p. 
515 ; Reichb. FI. Germ. Excurs. p. 417 ; Lind!. Syn. Brit. FI. ed. 2, p. 
173 ; Cyme, Engl. Bot. VI. p. 34, tab. S86 ; Benth. Handb. Brit. FI. ed. 
5, p. 283. 

Erica can-idea Willd. Sp. PI. II. (1799) p. 393; Pers. Syn. PI. I. p. 

425. 

Andromeda taxi/olia Pall. FI. Ross. I. 2 (1788) p. 54, tab. 72, fig. 2. 
Pit yllodoce taxi/olia Salisb. ‘ Parad. Lend. tab. 36 (1806) ’ ; 1)C. 
Prodr. VII. p. 713; Ledeb. FI. Ross. II. p. 916; Reg. et Til. FI. Ajan. 
p. 110; Nyman, Syl. FI. Eur. p. 316; Fr. Selim. Reis, itn Amur. u. Ins. 
Sachal. p. 54; Herd. PI. Radd. IV. 1, p. 40 (a. c/enuina) ; Maxim. 
Rhod. As. Or. p. 6 ; A. Gray, Man. Bot. ed. 5, p. 297 ; Urude in Engl, 
et Prantl, Nat. Pll.-Fam. IV. I, p. 40, fig, 26 A B, et fig. 20 C. 

Phyllodoce. taxi/olia Bois. in Bull. Herb. Boiss. V. (1897) p. 914, ex 
parte ? non Salisb. 

Bryanthus taxi/olia A. Gray ‘ in l’roe. Am. Acad. VII. (1868) p. 
368/ et Syn. FI. N. Am. II. 1, p. 37 ; Miyabe, FI. Kuril. Is!, p. 247. 

Menzienia taxi/olia Robbins, ex Wood, Cl. -Book Bot. p. 489, et Bot. 
et FI. p. 201. 

Erica . arctica Waitz, ‘ Beschr. Gatt. Art. Heid. p. 189.’ 

Andromeda Daboecia Pall. FI. Boss. II. p. 57, non Linn. cxcl. syn. 
Buxb. 

Erica. Daboecia Georgi, ‘ Beschr. Russ. Reich. III. 4, p. 936.’ 

Sepals subulato-lanceolate, acuminate, glandular-pubescent. Corolla 
ellipsoid-urceolate, more or less glandular-puberulent, about 10-11 mm. long, 
rosy. 

Nona. Jap. Ezo-tsugazakura (nov.). 

Ilab. Prov. Ishikaiu in Hokkaido : Mt. Optateshike ( Tsutomu Miyake ! 
Aug. 27, 1903); Prov, Ibuhi : Mt. Makkarinupuri ( Sotard Aivctno ! July 
24, 1905; B. Suzuki \ Aug. 6, 1905). 

The occurrence of this species in Honshu (the main island of Japan) 
is not yet certain. 
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Phyllodoce (Eu- Phyllodoce) ale Utica (Spreng.) Makino. 

Menz i esia al e uti ca Spreng. Syst. Veg. IT. (1825) p. 202 ; Cham, et 
Schlecht. in Linntea, I. p. 515 ; Hook. FI. Bor.-Am. II. p. 40. 

Bryanthun attentions A. Gray * in Proo. Am. Acad. VII. p. 377/ et Syn. 
FI. N. Am. II. 1, p. 37. 

Phyllodoce taxifolia ft. aleutica Herd. PI. Radd. IV. 1, p. 55. 
Phyllodoce Pallasiana D. Don ‘ in Edinb. New Phil. Journ. XVII. 
(1834) p. 160; DC. Prodr. VII. p. 713; Ledeb. FI. Ross. II. p. 917; 
Maxim. Rhod. As. Or. p. 6 ; Franch. et Sav. Enum. PI. Jap. I. p. 286 ; 
Bois. in Bull. Herb. Boiss. V. (1897) p. 914. 

Menziema phylicifolia Fisch. in Hook. herb, ex Hook. FI. Bor.-Am. 
II. p. 40. 

Erica ccerulea Willd. herb. n. 7477, fol. 5, ex Ledeb. FI. Ross. II. p. 917. 
Nom. Jap. Ao-no-tsugazakura, Aobana -na-tsugazukura , ()-tmgazahura 
O-tmgarnatsu, Hakusan-gaya. 

Hah. Prov. Shinano : Mt. Ontake (II. Yatabe ! herb. Sc. Coll. Imp. 
Univ. Tokyo, Aug. 2, 1880 ; K. Yamwa. ! Aug. 1893), Mt. Kornagatake 
( It . Yatabe ! herb, ibid.), Mt. Shirouma ( Y. Yabe\ herb. ibid. Aug. 26, 
1902); Prov. Kaga : Mt. Hakusan (II. Yatabe and J. Matsumura \ herb, 
ibid. Aug. 8, 1881); Prov. Etch o : Mt. Tateyama (K. Yatabe and J. 
Matsumura ! herb. ibid. July 23, 1884), Prov. Uzen : Mt. Gassan (It. 
Yatabe and S. Okubo ! herb. ibid. July 23, 1887) ; Prov. Ugo : Mt. Cho- 
kai (U. Yatabe and S. Okubo ! herb. ibid. July 28, 1887 ; S. Ishidzulca ! 
herb. ibid. Aug. 11, 1905); Prov. Rikuzkn : Mt. Katta (T. Yabe ! herb, 
ibid. Aug. 17, 1898) ; Prov. Iwashiro : Mt. Iide (G. Nakahara ! herb, 
ibid. Aug. 10, 1904) ; Prov. RikuchG : Mt. Kurikoma (T. Makino ! Aug. 
1890) ; Hokkaido ( L . Bathmer ! herb. ibid. June 1874) ; Prov. Chishima : 
Isl. Shimnshu (K. Yendo\ herb. ibid. July 20, 1903). 


Morus rubra Linn. Sp. PI, p. 986 ; Poir. Euc. Bot. IV. p. 377 ; 
Willd. Sp. PI. IV. p. 369 ; Pers. Syn. PI. II. p. 558 ; Spreng. Syst. Veg. I. 
p. 492; Michx. FI. Bor.-Am. II. p. 179, et N. Am. Sylv. III. p. 42, tab. 
116; Nutt. Gen. N. Am. PI. IL p. 209; Seringe, Descr. et Cult. d. M&r. 
p. 223, tab. 20; Bureau in DC. Prodr. XVII. p. 245; A. Gray, Man. Bot. 
ed. 5, p. 444; Engler in Engl, et Pranti, Nat. Pfl.-Fam. III. 1, p. 73; 
Britt, et Br. III. FI. N. Un. St. et Can. I. p. 528, fig. 1257. 
var. japonioa Makino var. nov. 
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Morns nigra Matsum. in Bot. Mag., Tokyo, XVI. (1902) p. 18, non Linn. 
A tree, often large. Stigmatic arms slender, subulato-filiform, attenu- 
ated towards the apex, longer than the ovary, softly pubescent throughout. 
Otherwise as in the type. 

Nom. Jap. No-gutoa (in prow Nagato), Yama-guwa (in prov. Bitchu 
and Kii), Ke-guwa (nov.). 

Hah. Prov. Nagato: Misumi-mura in Otsu-gori {!). Nikai ! herb. Sc. 
Coll. Imp. Univ. Tokyo, Sept. 22, 1895, April 28, 1902) ; Prov. Bitchu : 
Ilokinosaka in Higashinariwa-mura, Kawakami-gori (Z. Yoshino ! May, 17, 
1904, May 12, 1905), Near Fuse in Fuka-mura, Kawakarai-gori (Z. Yoshino 1 
May 10, 1905) ; Prov. Kii : Foot of Mt. Katsuraki in Naka-gori ( T. 
Yamashita ! July 1905). 

Yama-guiva is the popular name to Morns indi.ca Linn, in more 
common use. 

Thea sinensis Linn. var. rosea Makino var. nov. 

Thea rosiflora Matsum. Shokubutsu Mei-i (1895) p. 292, n. 3104, 
non O. Kuntze. 

Leaves dark green. Petals rosy. Carpels more or less purpurascent. 
Icon . Honzo-Dzufu, LXX. fol. 20 recto (by Franchet in his Enum. PI. 
Jap. I. p. (iO, this plant was wrongly referred to Thea malt flora Seem. = 
Thea, rosiflora O. Kuntze). 

Nom. Jap. Benibana-cha. 

Ilab. Prov. Musashi : Komaba, Bot. Card. Agric. Coll., cult. ( T. 
Makino ! Oct and Nov. 8, 1900, Nov. 1905). 

A garden variety. • 

In Japan, I have not yet found Thea rosiflora O. Kuntze ( = Camellia 
rosceflora Hook . = Camellia maliflora Lindl. = Thea maliflora. Seem.) which is 
said to have a resemblance to Thea japonica Nois ( = Camellia japonica 
Linn.). 


Thea Sasanqua (Thnnb.) Nois. var. vernalis Makino var. nov. 

Branches terete, fulvous, glabrous. Leaves petiolate, elliptical-oblanceo- 
late, acuminate with an obtuse point, cuneately attenuated below, crenulato- 
serrulate with a mucronate tip, coriaceous, glabrous, green and shining 
above, paler beneath, about 3^-7^ cm. long, 1^-3 cm. wide; midrib prominent 
beneath, glabrous; veins about 6-9 on each side, inconspicuous superficially ; 
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petiole entirely glabrous, 3-9 mm. long. Flowers terminal and axillary, 
solitary, about fi-7 c.tn. across, white, semidouble. Sepals sericeous dorsally 
and scales also more or less so. Petals sulmumerous, obovato-oblong or 
oblong, emarginate or retuse, about 3-J cm. long. Stamens numerous, 
connate into a few bundles, shorter than petals. Styles 3, connate in the 
greater portion, slightly shorter than stamens. Ovary villose- tofnentose. 

Nom. Jap. Harusazankwa (nov.). 

Hah . Prov. Musashi : Tokyo, cult. (T. Makino ! March 189fi). 

This differs from the type of 'Thea Sasanqua (Thunb.) Nois. by the 
glabrous branch, larger and more shining leaves, entirely glabrous petiole, and 
flowering time ; probably a hybrid between Thea Sasanqua and T. japonica 
with the characters of T. Sasanqua more predominating. 


Dendrobium tosaense Makino. 111. FI. Jap. T. n. 8 (1891) p. l, 
tab. 4 G. 

An epiphytic orchid. Rhizome not long, creeping, densely rooting, 
attaining about 4cm. long; roots fibrous, filiform. Stems few to several 
to a rhizome, closely placed, tufted, elongate, slender, simple, many-articu- 
lated, often somewhat contracted at nodes, many-foliate, but old ones 
bare from fallen leaves, shortly and ovoidly thick at the base, 2-85 cm. 
long, a new stem produced annually outside that of the preceding year ; 
internodes cylindrical, scarcely enlarged above, sub-carnose, at length striate, 
dark-purple or dark-viridescent within the sheath, about 1-4 cm. long. 
Leaves alternate, distichous, loose, lanceolate or narrowly lanceolate, acute, 
shortly attenuated to a very short petiole or subsessile at the base, smooth 
on the entire margins, glabrous, smooth, membranaceo-coriaceous, green 
above, slightly lighter beneath, somewhat channelled in centre above, about 
2J-7Jcm. long, cm. wide, evergreen; veins close but inconspicuous 
superficially in recent, transverse veinlets loose and not conspicuous ; sheath 
membranaceous, closely enclosing the internode, viridescent with purpurasceut 
colour, but albo-cineraceous or cineraceo-avellaneous in age. Racemes lateral 
on the upper and sometimes also middle portions of the stem, one to a node, 
simple, laxly 2-5-flowered ; rachis gracile, flexuous, smooth, glabrous, 3-7£ 
cm. long, with membranaceous minute scaly sheaths at the base ; bracts 
minute, subulate, acute, shorter than pedicels. Flowers medium-sized, yel- 
lowish-viridescent. Perianth sub-patent, acute. Sepals : the upper one 
lanceolate ; lateral ones broader, adhering with a large foot at the column 
and enclosing the base of the label Inm. Petals smaller than sepals,, lan- 
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ceolate. Labellum standing at the end of the foot of the column, recurved, 
obovate, acute, the lower portion attenuated towards the base and thicker 
in the middle witli slightly indexed margins, the upper portion patent, 
dark-purple in the central portion internally. Column short, erect, provided 
with a thick basal foot which adheres with the base of the lateral sepals 
by its long back ; clinandrium concave, with three erect processes on margin. 
Anther terminal, ovate, bifid at the apex, adhering to the dorsal process 
of the clinandrium by a point in the back. Pollinia 4, in two pairs, 
waxy. Ovary filiform, pedicellate. Capsule obovoid-oblong, attenuated 
below to a pedicel I^-2| cm. long, shortly attenuated above, smooth, 
3— ribbed, 2-3 ^ cm. long, 9-13 mm. across. Flowers in August. 

No in. Jap. Kibana-no-sekkoku . 

Hab. Prov. Tosa : Ivochi ( T. Makino ! Nov. 1895 ; S. Okamura ! Nov. 
1905); Prov. Sastuma : Shiroyama in Kagoshima (T. Uehiyamal herb. Sc. 
Coll. Imp. Univ. Tokyo, Nov. 25, 1900) ; Amami-Oshima ( K . Fudzinu ! 
Oct. 1905). 

This is uncommon in Japan, and it is unquestionably very distinguished 
from De/ndrobriini nwnil [forme Sw., a common species in this country, by 
its inflorescence, perianth, labellum, colour of the flower and flowering time. 
And the leaves are broader and the stein is longer than in the latter. 
According to Mr. S. Okubo, this species was also found by him on Mt. 
Hachijo-Fuji in Hachijo Is!., 1887. 


Equisetum (Euequisetum) sylvaticum Linn. Sp. PI. p. 1061 ; Bicht. 
Cod. n. 7729; Schk. Crvpt. Gew. p. 170. tab. 1G6; Hoff in. Dents. FI. 
Crypt, p. 3 ; Willd. Sp. PI. Y. p. 3, et Enum. PI. Hurt. Hot. Berol. p. 1065 ; 
Spreng. Syst. Veg. IV. p. 10 ; Wahlenl). FI. Lapp. p. 296 ; Eeichb. FI. 
Germ. Excurs. p. 154 ; Hook. FI. Bor. -Am. II. p. 269, et Brit. Ferns, tab. 
61 ; A. Braun in Flora (1839) p. 307 ; Ledeb. FI. Alt. IV. p. 321, ei FI. 
Bogs. IV. p. 487 ; Koch, Syn. FI. Germ, et Ilelv. ed. 3, p. 723 ; Milde 
‘ Monogr. Equis. tab. 9-10/ et Fil. Eur. et Atl. p. 222; A. Gray, Man. 
Bot. ed. 5, p. 654 ; Maxim. Prim. FI. Amur. p. 334 ; Fr. Selim. Reis, im 
Amur. u. Ins. Sacha] . pp. 73, 204 ; Benth. Handb. Brit. FI. ed. 5, p. 550 ; 
Hook. f. Stud. FI. Brit. Is], ed. 2, p. 501, et ed. 3, p. 522 ; Korsh. in 
Act. Hort. Petrop. XII. p. 426 ; Baker, Ilandb. Fern Allies, p. 2 ; Sadeb. 
in Engl, et Prantl, Nat. Pfl.-Fam. I. 4, p. 545; Britt, et Br. 111. FI. N. 
Un. St. et Can. I. p. 36, fig. 79. 

Equisetum capillar c Hoffra. 1, c. 
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Nom. Jap. Fusa-sugina (nov.). 

Hah . Prov. Shihibkshi in Hokkaido : Mt. Iwu-zan (8. Awano ! July 
9, 1905). 

New to the Flora of Japan. 


Loxogramme salicifolia Makino. 

Gymnogramme salicifolia Makino, Phanerog. et Pterid. Jap. Ic. 111. 
I. n. 7 (1899) tab. 34 ; Matsum. Ind. PI. Jap. I. p. 389. 

Gymnogramme lanceolata Oatal. PI. Herb. Coll. Sc. Imp. Univ. Tokyo 
(1886) p. 256 ; Makino in Bot. Mag., Tokyo, X. (1896) p. 178, non Hook. 

Rhizome slender, repent, scaly, rooting ; roots with castaneo-pur- 
purascent root-hairs ; scales densely placed at the base of the stipe, 
long-ovate, subula to -ovate, or ovato-lanceolate, acuminate, entire, mem- 
branaceous, dark-ferruginous, often curly when dry, with fine and close 
areoles. Leaves loosely placed on the rhizome, aDgustato-lanceolate or 
linear-lanceolate, but often lanceolate in the sterile one, entire, more or 
less recurved on margin when dry, shortly acuminate with an obtuse tip, 
gradually attenuated below to a stipe, naked on both sides as well as 
the stipe, thick, coriaceous but flaccid in recent, 9—28 cm. long including 
the stipe, the sterile one attaining about 2 cm. wide, the fertile one nar- 
rower thaii the sterile one and 5 mm. wide when is narrowest ; venation 
immersed ; midrib slender, straight, prominent above ; veins erect-patent, 
loose ; veinlets forming oblong or elongate areolro, those between veins 
parallel to them in 2 or 3 rows, often with simple or furcate free venule 
within ; stipe slightly compressed, marginate with slender wings on both 
sides, attaining about 6 cm. long. Sori in the middle and upper portions, 
arranged midway between the midrib and margins, or slightly nearer to the 
margin, straight, linear, sometimes oblong-linear, strongly oblique and only 
approximate at the upper and lower ends each other, or sometimes arranged 
nearly end to end in single vertical rows, placed between veins and parallel 
to them, yellow in recent. Sporangia with a long pedicel. 

Nom. Jap. Twayanagi-ahida. 

Hab. Japan, middle and southern. 

This Fern is very closely allied to Loxogramme lanceolata (Swartz) 
Presl ( = Gymnogramme lanceolata Hook. = Polypodium Loxogramme Mett.), 
but the latter one has the sori nearer to the midrib than to the. margin 
and areolse almost without free venule; this is not found. in Japan so far 
as I know. The species collected by Wilford in Tsushima and by 
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Oldharn in Nagasaki, and quoted under Gymnogrammc Icmceolata by Hooker 
in his Species Filicum, V. p. 157, may be probably identical with ours. 


Loxogramme minor (Baker) Makino. 

Gymnogramme lanceolata var. minor Baker ex Maximowicz in litt. 
1889 ; Makino in Bot. Mag., Tokyo, X. (1896) p. 178. 

• Polypodium Loxogramme var . minor Matsum. Ind. PI. Jap. I. (1904) 

p. 337. 

Polypodium ycikushimat Christ in Bull. Herb. Boiss. 2 Ser. 1. (1900) 
p. 1014 ; Matsum. 1. c. p. 393. 

A little Fern, forming a loose mass. Rhizome gracile, long-creeping, 
rooting; scales denser at the base of the stipe, linear-subulate to subulate, 
long-acuminate, thin, nigro-castaneous, with fine and distinct areoles. Frond 
loosely placed on the rhizome, spathulate to linear-spathulate, obtuse, gradually 
attenuated below and very angustately decurrent to a narrow stipe, entire 
or sometimes subrepand, sometimes more or less irregular in form, attain- 
ing about 10£ cm. long including the stipe, 3—12 mm. wide, coriaceo-mem- 
branaceous, herbaceous in recent, glabrous on both sides; midrib narrow, 
prominent above ; veins hidden, the areolae oblong to elongately oblong, 
usually hexagonal, large in proportion, without any free veinlet. Sori in 
the upper portion of the frond, oblique, arranged nearer to the midrib than 
to the margin, oblong-1 inear or oblong, straight or somewhat curved outwards, 
1-6 on each side. Sporangia : the pedicel longer than the globose case. 

Nom. Jap. Hime-sajiran. 

Hob . Prov. Kaga : Yumoto on Mt. Hakusan (H. Yatabe and J. Matsu- 
mural herb. Sc. Coll. Imp. Univ. Tokyo, Aug. 6, 1881); Prov. Tosa : 
Suginokawa (T. Makino l Nov. 1885), Hayama-go (T. Makino l 1892); 
Prov. Iyo : Nishinokawa (K. Watanabe ! Sept. 25, 1891); Prov. Idzu : Mt. 
A magi (S. Matsuda \ Dec. 29, 1893; Z . Iloriye ! May 14, 1905); Prov. 
Kii: Mt. Koya ( H \ Nakanishiki ! Aug. 1905); Prov. Satsuma : Tsl. Yaku- 
shima ( U . Faurie ! July 1900). 

Polypodium japonicum (Franch. et Sav.) Makino. 

Polypodium vulgare var . japonicum Franch. et Sav. Enum. PI. Jap. 
IT. (1879) p. 244 ; Matsum. Catal. Herb. Coll. Sc. Imp. Univ. Tokyo 
(1886) p. 255,. Shokubutsu Mei-i (1895) p. 230, et Ind. PI. Jap. I. (1904) 
p. 340. 
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. Polypodium Faurici Christ in Bull. Herl). Boiss. IV. (1896) p. 672, 
et Frank, d. Erde (1897) p. 83, in nota ; Diels in Engl, et Prantl, Nat. 
Pfl.-Fam. I. 4, p. 312; Matsum. Iud. PI. Jnp. I. p. 334. 

Nom. Jap. (hhaguji-denda, Oshagoji-denda. 

/lab. Japan, widely distributed. 

The peculiarity of this fern is the eircinate state of the frond in drying. 

Sciaphila (Eusciaphila) tosaensis Makino sp. nov. 

A little monoecious leafless perennial, subhyaline, glabrous, purplish, 
about 5— 10 cm. high. Rhizome subterranean, narrow, laxly with lato- 
subulate acute and concave scales ; roots fibrous, elongate, filiform, loose or 
fasciculate, villose with white spreading hairs. Stem erect, usually simple, 
or sometimes with a branch, straight or more or less irregularly curved, 
often with very distantly placed a few adpressed concave subulate or ovato- 
subulate scales about 3 mm. long, terete and subangulate, *-l £ mm. across. 
Raceme terminal, simple, laxly and alternato-snbsecundly about 3-8-flowered, 
male above and female below, I~3§ cm. long ; rachis straight or reflexed, 
gracile ; bract subtending the pedicel, erect-patent, sessile, ovate-subulate to 
oval, acute, entire or nearly so, very concave, membranaceous, shorter or 
longer than the pedicel, shortly projected at the base in the lower ones, 
1^-3^ mm. long. Flowers (male and female) about 7 mm. across ; pedicel 
erect or ascending, gracile, straight or substraight, J-8 mm. long. Perianth 
patent, deeply 6-parted, sometimes abnormally 4-parted in the superior one, 
thin, glabrous, densely celluloso-subbullate, persistent; lobes narrowly subulate, 
gradually filiform towards the naked apex, entire, 1 -nerved, about 3-3J mm. 
long, mm. broad at the base. Stamens 3, short ; filaments thick, 
minutely papillose, connate below, the free portion very short and lobe-form ; 
anther opposite to perianth-lobes, terminal, sessile, slightly depressed, trans- 
versely elliptical or oval-elliptical, 1 -cel led, extrorse, dehiscing transversely, 
about l rum. long ; pistillode none. Ovaries numerous, densely aggregated 
into a sessile globose head shorter than the perianth and about 1^-2 mm. 
across, sessile on the elevated globular receptacle, obliquely obovoid, minutely 
granulated, about mm. long ; ovule solitary, obovoid, erect; style ventral, 
inserted to the infra-medium, slightly exceeding the ovary, clavellato- 
filiform, celluloso-bullate, about § min. long ; stigma simple, obtuse, spiculo- 
scabrous. Carpels numerous, conglomerate into a globose sessile head about 
3— 4 mm. across, accompanied by the persistent perianth below and also by 
persistent style which much shorter than carpels, obovoid, attenuated towards 
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the base, rounded at the top, sessile on the elevated central receptacle, 
minutely papilloso-verruculose above, 1 -seeded, about 1 \ ram. long ; pericarp 
thin, densely cellulose, dehiscing vertically towards the top. Seed oblong- 
obovoid, rounded at the top, erect, minutely striate vertically under lens, 
ferruginous, about 1 mm. long. 

Nom. Jap. LTyematsii- so, Tokihisa-so (uov.). 

I lab. Prov. Tosa : Chigaido-yama in Kami-yasu, Yasu-mura, Kami-gori 
( Yoshima 'Tokihisa ! July 2 G, 190.3; Yeijiro Uycmatsu\ Sept. 10, 1905). 

Tins species seems to me to stand near by Sciaphila sc cundi flora 
Thwaites, a Ceylon plant. It is the second species of this family found 
in Japan, and was first discovered by Mr. Yoshima Tokihisa, a student of 
Kochi Normal School in the province of Tosa, Shikoku. 


Sciaphila (Hyalisma) japonica Makino in Bot. Mag., Tokyo, XVI. 
(1902) p. 21 1. 

Hub. Prov. IsE : Kongo in Kusu-inura, Miye-gori (K. Teraoka , K. 
I mat , Y. Uyematsu ! Sept. 7, 1902 ; K. Tmal ! Aug. 1G, 190.3 ; r l\ Makino ! 
Oct. 1905), Takakura-yanm in Yamada (ZT. Kobayashi ! Sept. 24, 1905); 
Prov. Owahi : Akitsu-mura (G. Kawasaki ! July 5, 1902), Akaha-mura (S. 
Goto ! Aug. 21, 1905); Prov. Tosa in Shikoku: Chigaido-yama in Kami- 
vasu, Yasu-mura, Kami-gdri (Y. Tokihisa ! July 2G, 1905); Prov. Higo in 
Kiusiu : Mt. Kibd (77. Kbdzuma ! Aug. 31, 1905). 


Saccolabium Toramanum Makino sp. uov. 

A little epiphytic orchid, attaining about 7cm. long, glabrous. Rhizome 
usually simple, creeping, gracile, filiform, radicant with loose fibrous pale 
roots, the old portion naked from fallen leaves, enclosed with short sheaths 
of leaves throughout. Leaves small, uniform, distichous, spreading, many, 
subclosely arranged, elliptical to oblong-elliptical or ovato-elliptical, acuto- 
cuspidate or acuminato-cuspidate, entire, acute or sometimes obtuse at the 
base, very shortly petiolate, articulated upon the sheath, coriaceous, chan- 
nelled, green and purple-maculate, 3-nerved, 5-11 mm. long, 2^-5 mm. 
broad, persistent. Raceme short, shorter than leaves, approximately 
2— G-flowered, peduncled ; rachis short, shorter than the peduncle, often 
flexuous, angulate, 1-2| mm. long; bract subtending the pedicel, spreading 
or erect-patent, lato-subulate, acutish, entire, concave, membranaceous, nerve- 
less, persistent, mm. long ; peduncles lateral, with 2-3 scales ; scales 
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.minute, membranaceous, loose, vaginate, obliquely truncate, ncutish at the 
apex, I-nerved or nerveless, ^-2 inrn. long, the superior one or two some- 
times evaginate and lato-subulate being bract-like. Flower minute. Peri- 
anth patulous, free, entire, one-nerved, concave, membranaceous, thick in 
centre and carinate dorsally, yellowish-v iridescent and blotched with purple. 
Sepals : the upper one subovato-elliptical, obtuse, hardly longer and broader 
than the lateral ones, about 2| mm, long; lateral ones subobovato-ohlong, 
acutish, about 2^ mm, long. Petals slightly shorter than sepals, subovato- 
elliptical, obtuse, about 2 mm. and a little more long. Labellum some- 
what shorter than the perianth, slightly adhering with the base of the 
column, calcarate, about 4 mm. long including the calcar; limb 3-lobed, 
about 2 mtn. long; midlobe ample, emarginato-reniform, rounded on both 
sides, scarcely subcrenulate on margin, vertically carinate dorsally, membrana- 
ceous, about 1^ mm. long, 3 mm. broad ; lateral lobes much smaller, erect, 
subovate, entire, duplicate to the basal part of the midlobe at the apex ; 
disk thick, ovato-deltoid, pubescent or nearly so ; calcar straight, parallel 
to the ovary, cylindrical, obtuse, equal to the limb and nearly equall to 
the perianth in length, membranaceous, smooth and naked internally, with 
a few and very loose veins. Column short, stout, erect, dorso-ventrally 
compressed; clinandriurn obliquely truncate, subdeltoid, pyramidally convex 
in centre ; rostellum distinctly projected, bifid ; stigma rounded. Anther 
thinly membranaceous, slightly depressed, hardly 2-lobed on face, broadly 
produced in front, glabrous. Pollinia 2, in pair, ovoid, about -g mm. long ; 
caudicle lato-linear-subulate, thin, longer than pollinia, about g mm. long ; 
retinaculum sagittate. Ovary clavato-filiform, about 3-4 rnm. long including 
the pedicel. Capsule oblong, about 9 min. long, pedicellate. 

Nom. Jap. Momi-ran (T. Yoshinaga). 

Flab. Prov. Tosa : Mt. Yanaze ( Torama Yoshinaga ! Oct. 1904). 

A rare species. It was found on branches of some species of Quer~ 
cm among Abies forest. It is nearly allied to Saccolabium Matsuran 
Makino (in Bot. Mag., Tokyo, XVI. 1902, p. 12), which differs in the 
forms of leaves and labellum. Momi-ran means u Abies Orchid.” The 
specific name is in honour of Mr. Torama Yoshinaga. 


Potamogeton lucens Linn. var. tegauumensis Makino var. nov. 
Stem attaining about 2 m. or more in length, many-branched ; branches 
mope slender, 1-1| mm. across. Leaves smaller, oblong to oblong4anoeolate, 
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obtuse or acute with a cuspidate point at the apex, acute or subobtuse at 
the base, 3-nerved on each side often with a few accessory nerves, serrulate 
on margin, translucent, about 4— 14cm. long, 1^-2^ cm. broad; petiole 
2-5 rani, long; stipule l£-4 cm. long. Peduncle about 8 cm. long, 3 mm. 
in diameter. Spike smaller, about 4J era. long and 5— 6 mm. across in 
fruit. Flower smaller, about 4 mm. across. Perianth-lobes about 1§ mm. 
long. Achene smaller, about 2 mm. long exclusive of the short beak. 

Nom. Jap. ( iasha-moku , Chakkara-m ole u . 

Hah. Prov. Shi moos A : Lake Teganuma ( K. Yamadzuta ! Aug. 1904, 
Aug. 1905 ; H. Nahano ! Aug. 1905). 

Smaller than the type in all respects. This is applyed to the soil 
as a manure by the farmers who are living by the lake. 


Eleocharis (Eleogenus) capitata (Linn.) U. Br. Prodr. FI. N.-Holl. 
p. 225; Room, et Schult. Syst. A 7 eg. II. j>. 153; Kunth, Enum. PI. II. p. 
150, excl. syn. plur. ; Miq. FI. Ind. Bat. III. p . 299 ; Steud. Syn. PI. Oyper. 
p. 78 ; Clarke in Hook. FI. Brit. Ind. VI. p. 0*27, et in Journ. Linn. Soc. 
XXXIV. p. 50, XXXVI. p. 227; Trim. Handb. FI. Ceyl. V. p. 72; Britt, 
et Br. 111. FI. N. Un. St. et Can. I. p. 250, fig. 583. 

Heleocharis capitata Boeck. in Linrnea, XXXVI, p. 461 ; F. Muell. 
Fragm. Phyt. Austral. VIII. p. 240 ; Benth. FI. Austral. VII. p. 296 ; 
Henry, Ijist. PI. Formos. p. 104. 

Eleogenus capitatus Nees ‘ in AVight, Contrib. Hot. Ind. p. 112/ et 
in Linmea, IX. p. 294. 

Scirpus capitatus Linn, parfcim ; AA 7 illd. Sp. PI. I. p. 294, parti in ; 
Vahl, Enum. PI. II. p. 250, partim ; Roxb. FI. Ind. I. p. 215 ; Benth. 
FI. Hongk. p. 394 ; O, Kuntze, Rev. Gen. PI. II. p. 757. 

Scirpus carihceus Rottb. Descr. et Ic. PI. p. 46, tab. 15, iig. 3. 
Scirpus Brownei Spreng. Syst. Veg. I. p. 204 

Scirpus palmaris AVilld. ex Schult. Syst. Veg. Mant. II. p. 84, in ohs. 
Sciipus impar Ehrenb. ex Boeck. 1. c. p. 462. 

Scirpus atropurpureus AVilld. ex Kunth, 1. c. 

Eleocharis atropurpurea J. et 0. Presl, ‘ Rel. Hmnk. I. j>. 196/ 
Eleocharis setacea R. Br. 1. c. p. 225, nec p. 224. 

Roots fibrous. Stems craspitose, slender, striate, green, attaining about 
26cm. long; the inner sheath about 2-3 cm. long, brun neo-purple below, 
oblique at the orifice. Spikelets ovoid, globoso-ovoid, or ovoid-oblong, 
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obtuse, fulvous, about 5-1 mm. long. Glumes numerous, densely imbricat- 
ed, ovato-elliptical or obovato-elliptical, rounded at the apex, subscarious, 
ferruginous above, 1-nerved. Seta? 7-8, retrorsely spinuloso-scabrous, un- 
equal in length, the longer ones slightly exceeding the nut intermixed 
with shorter ones. Style exserted, bifid, with plumose branches, longer 
than the nut. Nut obovoid, compressed, smooth, nigro-castaneous, as 
long as ^-glume, f mm. long ; style-base small, depressed, pale. 

Nom. Jap. Tavia-harii (now). 

Hab. Loochoo : Isl. Okinawa ( //. Kuroiwa ! herb. T. Makino). 


Cyperus sanguinolentus Vahl, Enum. PI. II. (1806) p. 351, var. 
spectabilis Makino. 

Cyperus h’ragrostis var. spectabilis Makino in Bot.. Mag., Tokyo, YI. 
(1892) p. 47. 

Umbel simple or subcompound ; spikelets rather numerous, tufted, 
radiate, elongate, linear, very complanate, many-flowered, attaining 3 cm. 
long, 4 mm. broad. 

Nom. Jap. Shide-gayatsuri (T. Makino). 

Ilab. Prov. Tosa : Osaki ( T. Makino ! Nov. 1884), Asakura ( T. 
Makino !). 

Probably a lusus form. 


Cyperus Pseudo- Haspan Makino in Bot. Mag., Tokyo, VI. (1892) p. 
47. = Cyperus flavidus Retz. Observ. Bot. V. (1789) p. 13. 

Cyperus Haspan Rottb. Descr. et Ic. PI. p. 36, tab. 6, fig. 2, non Linn. 
Attaining about 38 cm. in height. Umbel attaining 24 cm. across. 
Nom. Jap. Midzu-hanagi (in Nagoya), Hime-gayalsuri. 

Hah. Prov. Tosa : Takaoka-gori ( T. Makino ! 1885), Sakawa ( T. 
Makino ! 1884, Sept. 12, 1887), Kasutani in Sakawa (T. Makino ! Sept. 
7, 1887), Kamo-mura ( '1\ Makino ! Sept. 21, 1887), Kambara {T. Makino ! 
Oct. 17, 1892); Prov. Iwashiro : Fukushirua (K. Nemotol Sept. 23, 1898); 
Prov. Eohizen (Herb.! Sc. Coll. Imp. Univ. Tokyo, 1881); Prov. Hitachi: 
Atsuhata (J. Matsumura ! herb. ibid. Aug. 1885) ; Prov. Bitchu : Hara- 
kosai in Takamatsu-mura (I). Nikai ! herb. ibid. Oct. 10, 1902) ; Prov. 
Kai : Sash id e (6'. Goto l herb. ibid. Sept. 11, 1904); Prov. Owaui : Near 
Ryhsenji-yama ((7. Funabashil 1905). s 
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There are two forms of C. Haspan Linn. (Nom. Jap. Ko-azegayatsuri ) 
in Japan. One (var. micro- Haspan ni.) of the them, the estoloniferous 
and smaller-spiculose (achenes also smaller) form, very much resembles the 
present species, but the forms of glumes and achenes distinguish them both. 


Fimbristylis fusca Clarke ill Hook. fil. FI. Brit. Ind. VI. p. 649, 
et in Journ. Linn. Soc. XXXIV. p. 71, XXXVI. p. 236. 

Abildgaardia fusca Nees i in Wight, Contrib. Bot. Ind. p. 95 ’ ; 
Boeck. in Linnma, XXXVII. p. 54 ; Kuuth, Enum. PI. II. p. 249 ; Steud. 
Syn. Cyp. p. 72 ; Benth. FI. Hongk. p. 390. 

Iria fusca O. Kuntze, Rev. Gen. PI. II. p. 753. 

Gussonia paucijlora Brongn. 'in Bot. Duperr. Vov. (1829) p. 171, tab. 34 B.’ 
Abildgaardia paucijlora Ivunth, 1. c. p. 249. 

Schcenus puber ulus C. A. Mey. ‘Cyp. Nov. p. 2, tab. 1’; Kunth, 1. c. 
p. 337; Steud. Syn. Cyp. p. 166. 

Jlynchospora ? anomala Steud. in Zoll. Syst. Verz. Ind. A rob ip; Pfl. 
1. p. 61, et Syn. Cyp. p. 149; Miq. FI. Ind. Bat. III. p. 337. 

Isolepis longispica Steud. Syn. Cyp. p. 104. 

Fimbristylis Kamphceveneri Boeck. in Engl. Bot. Jahrb. V. (1884) p. 505. 
Fimbristylis cinnamon) etorurn TTance in Journ. Linn. Soc. XIII. (1872) 
p. 132, non Kunth. 

Fimbristylis stenantha Makino in herb. Sc. Coll. Imp. Univ. Tokyo. 
Nom. Jap. Noyama-tentsiiki , OnocAentsuhu 

Hah. Prov. Hyuga : Nishidake-rnura (11. Yatabe and J. Matsumura ! 
herb. Sc. Coll. Imp. Univ. Tokyo, Aug. 5, 1882); Prov. Tosa ; Suogata 
( T. Makino ! Oct. 1885), Shimomashino ( T. Makino \ Oct. 1885). 


Care, x shikokicma Makino in Bot. M a g., Tokyo, VI. (1892) p. 47, non 
Franch. et Sav. =Carex Makinoensis Franck, in Bull. Soc. Philomath. 
Paris, VII. p. 47, et Carex As. Orient, p. 58 ; Leveille et Vaniot in Bull. 
Acad. Intern. Geogr. Bot. XI. (1902) p. 107. 

Nom. Jap, Iwa-Jcansuge (T. Makino). 

Hah . Prov. Tosa ( T . Makino !) ; Prov. Iyo ( T . Makino !). 

Leersia japonica Makino in Bot. Mag., Tokyo, VI. (1892) p. 48.== 
Leersia hexandra Swartz, ' Prodr. Veg. Ind. Oec. (1788) p. 212 
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Nom. Jap. Axhikaki. 

Hab. Prov. Tosa ( T Makino !) ; Prov. Musashi (T. Makino \), 
Not uncommon. 


Allium fistulosum Linn. var. csespitosum Makino var. nov. 

Allium mcalonicum Savatier in Iiuuma’s Somoku-Dznsetsu, ed. 2, VI. 
n.^13, non Linn. 

Densely csespitose, attaining about 40 cm. in height. Bulb, leaves, 
umbel (about 3 cm. across), and flowers smaller, but the form and colour as 
in the type. Bulbs many-aggregate. Spathe attaining about 2 cm. long. 
Perianth : the outer about 5—6 mm. long ; the inner longer and about 
7 inm. or more long. Stamens about 11 mm. long. 

Nom. Jap. Wakegi. 

Icon. Sbmoku-Dzusetsu, VI. fol. 34 recto. 

Hab. Prov. Musashi : Near Ogikubo, cult. ( T. Makino ! May 14, 1905). 

This is not found wild but cultivated, and is much less common 
than the type. 

Loxocalyx ambiguus Makino, vide supra. 

Add. Hab. Prov. Tosa in Shikoku : Taniai-yama in Zaisho-mura, 
Kami-gori ( Zenkichi Kurnon\ coinnmn. T. Yoshinaga, Sept. 11, 1904). 

New to the Isl. of Shikoku. 


Leonurus tuberiferus Makino sp. nov. 

A small perennial, 4-30 cm. high, tuberiferous and etoloniferous ; tuber 
solitary, subterranean, thick, oblong to ellipsoid, about 8-18 mm. long ; 
roots fibrous ; rhizome filiform, ascending or repent, with a few or several 
nodes, rooting ; stolon filiform, subterranean, nodes distant and with minute 
scales. Stem erect, slender, usually laxly ramose, retrorse-spreadingly 
pubescent, 4-gonous with obtuse angles and plane faces as well as the 
branch ; internodes shorter or longer than leaves ; branches gracile, erect- 
patent or ascending. Leaves opposite, petiolate, pubescent on both sides 
and pilose on veins beneath, ciliated, oval-ovate, truncato-cuneate or some- 
times truncato-cordate at the entire base, obtuse at the apex, regularly 
dentato-crenate, thinly membranaceous, about 1-3^ cm. long, 1-3 cm. wide ; 
midrib debeiate ; veins about 3 on each side, very loose, sttbtriphDSrved 
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at the base ; veinlets inconspicuous ; petiole gracile, pubescent with ascend- 
ingly patent hairs, shorter or longer than the blade, the longest one about 
3 cm. long. Verticillasters axillary, loose, 1— 3-flowered. Flowers erect or 
erect-patent, shorter than leaves ; pedicel very short, pubescent, about 
§— 1 mm. long ; bracts setaceiform, pubescent, equal to or longer than the 
pedicel and situated at the base of it. Calyx obconically tubuloso-campanu- 
late, obtuse at the base, pubescent with erect-patent few-celled hairs mixed 
with very minute granular glands externally and ciliated, thinly puberulent 
above internally, erect-paten tly 5-fid and somewhat 2-labiate, 7-10 mm. 
long ; lobes shorter than the tube, deltoid-subulate, sharply spinescent-acu- 
minate, 5-costate, with accessory veins between costas, very loosely reticulato- 
venuled in the lobes. Corolla exserted, 2-labiate, densely piloso-pubescent 
(denser in the upper lip) mixed with thinly dispersed very minute granular 
glands externally, purple, 14—18 mm. long ; posterior lip erect, as long as the 
tube, slightly galeate and sheltering the stamens, elliptical to oblong, retuso- 
rounded or emarginate, entire, ciliated, 7^-9 mm. long, 4-6 mm. wide ; 
anterior lip horizontal and patent, about as long as the posterior one, 
3-parted with close or subclose sinuses, glabrous on margin and on the 
inner surface, but slightly pubescent at the throat, 7—11 mm. broad; mid- 
lobe larger, lato-obcordate or very shortly produced at the apex, eroso- 
crenulate above ; lateral ones oval, rounded at the apex ; tube exserted, 
narrowed and glabrous below, densely pubescent with ascending hairs in a 
broad ring at the infra-medium internally. Stamens shorter than the 
posterior lip of the corolla, erect, very slightly longer in the anterior pair, 
inserted at the throat, approximate ; filament linear-filiform, softly pubescent; 
anther oblong-linear, cells much divaricate even reflexed, glabrous. Disk very 
short, subequal. Style equal to the stamens in height, filiform, glabrous, 
subunequally bifid into subulato-linear stigmatic branches, about 10-13 mm. 
long. Ovary-lobes oval-ellipsoid, rounded-obtuse and subglandular at the 
top, about § mm. long. Nutlet (immature) oblong, attenuated below, 
truncate with angulate margin at the top, compressed-triquetrous, glabrous, 
smooth, with a short disk (gynophore), about 2 mm. long ; disk slightly 
thicker towards the anterior. 

Nom. Jap. Hime-Jeisewata (nov.). 

Hab. Prov. Satsuma : Shiroyama in Kagoshima ( Keisuke Tamural 
April 3, 1900); Amami-Oshima : Near Nase (Keisuke Tamural March 26, 
and April 3, 1901). 

Remarkable by having the tuber. 
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Campanula punctata Lam. forma partita Makinn. 

Corolla 5-parted or 5-cleft ; lobes ovato-lanceolate, acute. 

Hub. Prov. Shimotsuke: Mt. Shirane in Nikko (T. Makino ! Aug. 1905). 


Ilex leucoclada (Maxim.) Makino. 

Ilex Integra var. leucoclada Maxim, in Mem. Acad. Imp. Sc. St. 
Petersb. 7 Ser. XXIX. n. 3, p. 41. 

A low shrub. 

Nom. Jap. Hime-moclii. 

Hah. Japan, northern, subalpine. 


Lonicera strophiophora Franck, in Bull. Soc, Philomath. Paris, 
Ser. 7 e , X. p. 142 (1886); Rehder, Syn. Louie, in Miss. Hot. Gard. (1903) 
p. 95. 

Lonicera pilosa Maxim, in Mel. Biol. X. p. 73 (1877) ; Francli. et, 
Sav. Enum. PI. Jap. II. p. 653 ; Bretechn. Hist. Eur. Bot. Disc. Chin. p. 
597, non Willd. 

Lonicera Amherstii Dippel, Handb. Laubholzk. I. (1889) p. 263, fig. 
175, ex parte ; Makino in Bot. Mag., Tokyo, XVII. p. 208. 

Capr [folium Amherstii Kuntze, Rev. Gen. PI. I. (1891) p. 274, ex 
parte. 

Nom. Jap. Oba-hyotamboku ( Y. Iinutna), Arage-hyotarnboku (K. Miyabe). 
Hob. Japan, middle and northern, in mountains. 


Achillea ptarmicoides Maxim, forma brevidens Makino. 
Leaves: teeth shorter and much so in the superior leaves. 
Hab. Prov. Higo: Mt. Aso ( H Kodzumal July 23, 1905). 


Juncus tenuis Willd. Sp. PI. II. (1799) p. 214, et Enum. PI. Hort. 
Bot. Berol. p. 392 ; Pers. Syn. PI. I. p. 358 ; Spreng. Syst. Veg. II. p. 
109; Hook. FI. Bor.-Am. II. p. 191; Schult. Syst. Veg. VII. p. 231, 
et 1661 (excl. var. /3-d.) ; E. Mey. June. p. 14 (excl. /9.), et in Linnma, 
III. p. 371 (excl. var. /?. et y.); Kunth, Enum. PI. III. p. 348; Griseb. FI. 
Brit. W. Ind. Isl. p. 5S1 ; Koch, Syn. FI. Germ, et Helv. ed. 3, p. 635; 
Ridley in Journ. Bot (1885) p. 1, tab. 253 ; A. Gray, Man. Bot. ed. 5, 
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p. 540 ; Wood, Class-B. Bot. p. 726 ; Bentli. Handb. Brit. FI. ed. 5, p. 
471, et Illustr. ed. 5, n. 1067 ; Ilook. fil. Stud. FI. Brit. I si. ed. 3, p. 416, 
et FI. Brit. Ind. VI. p. 393 ; Buchen. in Engler’s Bot. Jalirb. XII. (1890) 
p. 193 ; O. Kuntze, Rev. Gen. PI. II. p. 725 ; Britt, et Br. 111. FI. N. 
Un. St. et Can. I. p. 386, fig. 922. 

< Juncus pallidus Willd. herb, ex Ivunth, 1. c. 

Juncus Incornis Michx. FI. Bor.- Ain. I. p. 191. 

Juncus gracilis Smith, ‘ Compend. FI. Brit. p. 55 ? ; Richeno in Trans. 
Linn. Soc. XII. p. 313. 

Juncus Gesneri Smith ; Sprang. 1. c. ; Schult. 1. c. p. 232 ; Lind). Syn. 
Brit. FI. ed. 2, p. 274. 

Juncus parvifiorus Poir. E novel. Suppl. III. p. 1G0. 

Juncus maccr S. F. Gray, ‘ Nat. Arrang. Brit. PI. II. p. 164.' 

Juncus chloroticus Schult. 1. c. p. 240. 

Juncus ar istatus Link, 4 Enum. Hort. Berol. I. p. 306.’ 

Juncus Smithii Ivunth, 1. c. p. 349. 

Juncus lucidus Ilochst 1 in Seub. FI. Azor. p. 24, tab. 4, f. 1/ 

Junchs Germanorum Steud. Syn. PI. Cyp. p. 305. 

Juncus vacillans Steud. 1. c. 

Juncus compressus x effusus O. Kuutze, *Taschen-flora v, Leipzig, p. 55/ 

Perennial, green, attaining about 4 decim. high ; rhizome very short, 
erect or ascending ; roots dense, fibrous, filiform. Steins few to several- 
ceespitose, very slender, wiry, subterete, striate, foliate at the base, scapiform. 
Leaves few, erect, narrowly linear, flat, but slightly involute when dry, 
densely minute-striate, attaining about 23 cm. long ; sheath narrow, nar- 
rowly scarious towards the margin, 2-obtuso-auriculate at the top. Panicle 
terminal, compound, loose, subumbellate with erect or erect-patent unequal 
branches ; branches and sometimes branchlets di- or trichotomous or sub- 
umbellate, or depauperate ; floral leaves 2 or 3, similar to the common 
leaves in form and colour, the outer one exceeding the panicle and attaining 
about 13 cm. long ; bract deltoid-subulate to narrowly deltoid-subulate ; 
bracteoles minute, deltoid, acute or very acute, scarious, much shorter than 
the perianth. Flowers very shortly pedicellate, laxly arranged, lateral ones 
solitary or 2-5-unilateral. Perianth equal, erect-patent, narrowly subulato- 
lanceolate, acuminate, green and broadly scarious towards margins, 3-nerved, 
3-&3£ rum. long. Stamens 6, included ; anther shorter than the filament. 
Style extremely short ; stigmas 3, erect. Capsule trigonusly lato-eliipsoid, 
equal to or slightly shorter than perianth in height, obtuse, minutely and 
shortly mucronate, triseptate, shining, yellowish-umber, 2-2£ mm. long ; 
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pericarp not thick. Seeds minute, numerous, obovato- oblong or ellipsoid, 
minutely albo-apiculate at both ends, yellowish-ferruginous, very subtilily 
transversely reticulated. 

Nom. Jap. Kusa-i, Shirane-i. 

ffab. Japan, without locality (II. Nahanis1dki \) ; Prov. Musashi : Shimo- 
shirane in Tsudzuki-gori, spont. ! (S. Takahashi ! June 6, 1903, Aug. 1(5, 

1904) , Tokyo, prob. introd. ( T. Makino \ June 27, 1893); Prov. Suo : 
Ouchi-mura in Yoshiki-gori, prob. introd. (//. Kodzumu ! no. 221, Aug. 13, 

1905) . 

New to the Flora of Japan ; very rare. 


Rosa yesoensis (Francb. et Sav.) Makino. = H. rugosa x multi flora. 

Rosa hvara ft. yesoensis Franch, et Sav. Enum. Pi. Jap. 11. p. 346*. 

Rosa mutsnana Makino mss. 

Rosa microphylla x rugosa Crepin, ex Matsum. in Hot. Mag., Tokyo, 
X. (1896) p. 165.' 

Shrubby, attaining 2 m. or- more high ; branches glabrous ftr slightly 
glandular-hirsute, rather densely or rather loosely aculeate ; acnlei unequal, 
recurvo-patent, dilated at the base, narrow, very sharp, straight or some- 
what falcate, yellowish, largest one about 9 mm. long. Leaves pinnate, 
3— 4-jugate, petiolate ; petiole pubescent and very loosely armed with sub- 
uncinate aculei as well as the racliis ; leaflets subclosely arranged, sub- 
obovately elliptical to oblong, obtuse to shortly acuminate, obtuse or obtuso- 
rounded at the base, simply or subduplicately serrate with very minutely 
subcallose-tipped triangular teeth, very narrowly revolute on margin, rather 
thinly pubescent beneath, glabrous and finely rugulose with impressed 
veins above, veins erect-patent and about 5-9 on each side ; lateral ones 
sessile, patent, those of the lowest pair usually reflexed ; odd one larger, 
attaining about 4cm. long, cm. broad; stipules membranaceous, ample, 
adnate, auriculate with triangular-falcate acuminate rather erect-patent 
lobes above, glanduloso-serrulate and ciliated on margin. Inflorescence 
corymbose, or shortly paniculate, about 1-8-flowered, sessile, bracteate ; bract 
lato-ovate to lanceolate, tapering above, ciliated and glandnloso-fimbriato- 
serrulate on margin, sessile, membrananceous. Flowers pedicellate, about 

3 4 cm. across, rose-purple ; pedicel strict, longer or shorter than bract’, 

pubescent, lateral ones erect-patent. Calyx-lobes ovato-oblong or oblong, 
caudately long-attenuated above, entire or with a 'few linear lacunas on 
margin, patent -or M%aced,- lanate internally, sparsely glandulaispiloBe ex« 
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ternally; the tube globose, glabrous, about 5 mm. long. Petals 5, patent, 
sessile, lato-obovate, eraarginate. Stamens numerous, attaining about 7mm. 
long. Styles dense, rather shortly exserted, lower than stamens, filiform, 
pubescent ; stigma capitate ; ovaries numerous, pilose. 

Nom. Jap. Ko-hamanas u (Keisuke I to). 

Hob . Hokkaido ( L . Bcehmer ! herb. Sc. Coll. Imp. Univ. Tokyo, June 
1874) ; Prov. Mutsu : Shirahama in Same-mura, Sannobe-gori (M. Koikaioa ! 
1905 ; Y. Yamasaki ! June 1894), Sozentai in Hashikarai-rnura, Sannobe- 
gori (31. Koikawa ! 1905). 

The thinly aculeate form is more inclined towards Jiosa multijiora 
Thunb. 


Rosa multiflora Thunb. var. Uchiyamana Makiuo var. nov. 

Rosa \ multiflora var . //. rosea Makino in Bot. Mag., Tokyo, IX. (1895) 

p. 112. 

Rosa moHchnta var. ? Crepin, ex Matsum. in Bot. Mag., Tokyo, X. 
(1896) p. 166. 

Shrubby, .attaining about 2 in. or more in height, densely ramose, the 
main stem attaining about S cm. across at the base ; branches slender, 
elongate, terete, glabrous, green but often shaded with purple when young, 
more or less flexuous, very loosely strongly armed with recurvo-patent or 
patent compressed subdeltoid sharp fulvous (but reddish when young) aculei. 
Leaves 2-3-jugate, petiolate, attaining about 10 cm. long, 8 cm. wide; 
leaflets loosely arranged, obovato-oval to obovato-lanceolate, or oblong- 
lanceolate, acuminate to obtuse, euneately acute to obtuse or rounded-obtuse 
at the base, simply serrate with a imicronate point, green and very thinly 
puberulent but afterwards glabrate or glabrous above, subglaucous and 
puberulent but then nearly glabrate or glabrous beneath, chartaceous or 
membranaceous, often finely impressed in venation above; lateral ones 
very shortly petiolulate, spreading but those of the lowest pair often re- 
flexed ; odd one larger and rather long petiolulate, attaining about 5 cm. 
long, ljcm. broad; rachis and petiole pubescent but then becoming thinly 
so or glabrous, often thinly glandular and very loosely reversely subuncinato- 
aculeate ; stipules adnate, narrow, with linear-subulate free portions above, 
gtanduloso-ciliato-subfimbriate ; bracteoles minute and setiform. Inflorescence 
corymbose, short, l-4*flowered ; bracts ovato-lanceolate to oblong-lanceolate, 
long-acuminate, ^landuloso-cilia ted, thinly pubescent, usually shorter than 
pedicels, the lowest one usually all similar to the leaves bracteoles opposite- 
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ami placed at the base of the pedicel, minute, lato-linear to lanceolate, 
acuminate, glanduloso-ciliated, thinly pubescent, about 4-7 mtn. long, Flow- 
ers rosy, about 4-4^ cm. across, pedicellate ; pedicels strict, thinly pubescent, 
or glabrous and glandular-pilose, attaining about 2-J cm, long. Calyx-lobes 
reflexed, ovato-lanceolate to lanceolate, attenuato-acuminate, entire or with 
a few linear lacinhe on margin, ciliated, sparsely glanduloso-hirsute dorsal ly, 
lauato-pubescent internally, about 10-12 nun. long ; tube ellipsoid, very 
thinly pubescent, 4-5 mm. long. Petals 5, patent, cuneato-deltoid, emar- 
ginate often with a minute deltoid point in centre of the broad sinus, or 
snbtruncate, sessile, about 1^—2^ cm. long, 1^—2 cm. broad. Stamens nu- 
merous, spreading, attaining about 8 mm. long. Styles about 10-11, long- 
exserted, erect, filiform, piloso-pubescent, about 8 mm. long; stigma capitate ; 
ovary lato-linear, densely hirsute. Fruit pedicellate, ovoid, smooth, glabrous, 
naked from fallen calyx-lobes, red, with a fleshy wall, about 8-11 mm. long ; 
achene few to several, ovoid-oblong, more or less compressed and angulate, 
pilose, about 5£ mm. long. 

Nom. Jap. Kaidd-bara . 

Hah . Prov. Mcjsashi : Chichibu (Ilerb. ! Sc. Coll. Imp. Univ. Tokyo), 
Mt. Buko ( T. Mahino ! July 20, 1888), Tokyo, Bot. Gard.* Koishikawa, 
cult. (Herb.! Sc. Coll. Imp. Univ. Tokyo; T. Mahino] 1901, Dec. 4, 1905). 

Larger than the type in every respect, and has much less flowered 
corymbose inflorescence and rosy petals. I have named this variety in 
memory of Mr. Tomijirb Uchiyama, the chief gardener of the Koishikawa 
Batanic Gardens, Science College, Imperial University of Tokyo. 

Ligularia japonica (Thunb.) Less. Syn. Comp. p. 390; DC. Prodr. VI. 
p. 316; Miq. Prol. FI. Jap. p. 112; Diels in Engl. Bot. Jahrb. XXIX. p. 622. 

Arnica japonica Thunb. FI. Jap. p. 319, et Ic. PI. Jap. tab. 49 ; 
Willd. Sp. PI. III. p. 2112 ; Pers. Syn. PI. II. p. 454; Spreng. Sy8t. Veg. 
III. p. 567. 

Senecio japonicus Schultz-Bip in Flora, XXVIII. (1845) p. 50; Maxim, 
in M61. Biol. VIII. p. 14; Franch, et Sav. Enum. PI. Jap. I. p. 248; Hance in 
Journ. Bot. (1882) p. 290; Franch. in Bull. Soc. Bot. France, XXXIX. (1892) 
p. 307 ; Matsum, Catal. Herb. Coll. Sc. Imp. Univ. Tokyo (1886). p. 106. 

Ei'ythrochcete palmatifida Sieb. et Zucc. in Abh. Akad. Muench. IV. 
3, p. 189. 

Senecio japonicus forma dissecta Savat. in linuraa’s Somoku-D^usetsu, 

2, XYIIc o* 28. . . . ... 
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Nom. Jap. Hankwai-sd . 

Icon . linuma’s Sornoku-Dzusetsu. ed. 2, XVII. n. 28. 

Ilab . Japan, middle and southern, tields and hills. 

var. /?. Toshizoeana Makiuo var. nov. 

Senecio japonicus Savatier in linuma’s Sornoku-Dzusetsu, ed. 2, XVII. 
n. 27, non Schultz-Bip. 

Leaves ovato-reniform or rotund-reniform, cordate at the base, pal- 
matifid; lobes large, broad, ovato-elliptical, coarsely subinciso-dentate. Other- 
wise as in the type. 

Nom. Jap. Dalce-bulci , Choryd-so. 

Icon . Iinuma’s Sornoku-Dzusetsu, ed. 2, XVII. n. 27. 

Hab . Prov. Musas hi : Tokyo, Bot. Gard. Koishikawa, cult. (Herb. ! 
Sc. Coll. Ini [ >. Univ. Tokyo, June 8, 1880). 

This is much less common than the type. I have named it in 
memory of Mr. Shiro Voshizoe, an officer of the Koishikawa Botanic Gardens, 
Science College, Imperial University of Tokyo, 
var. r . clivorum (Maxim.) Makino. 

Ligularia clivorum Maxim, in Mel. Biol. VII. p. 555 ; Diels in Engl. 
Bot. Jahrb, XXIX. p. G22. 

Senecio clivorum Maxim, in Mel. Biol. VI II. p. 14; Franch. et Sav. 
Enurn. PI. Jap. I. p. 247 ; Hemsl. in Journ. Linn. Soc. XXIII. p. 451 ; 
Franch. in Bull. Soc. Bot. France, XXXIX. (1892) p. 306; Henry in 
Gard. Chron. (1902) II. p. 217, cum tabula; Hook. til. in Curtis’s Bot. 
Mag. tab. 7902. 

Senecio japonicus var . integrifolius Matsum. Catal. Herb. Coll. Sc. 
Imp. Univ. Tokyo (1886) p. 106. 

Nom. J ap. Maruba-dakebuki > Maruba-no-chdrydso . 

Hab . Japan, middle and northern, mountains. 

I do not think this more than a variety of I. japonica Less. 


Ligularia Hodgsoni Hook, in Curtis’s Bot. Mag. tab. 5417 (1863). 
Nom. Jap. Toge-bulci, Ezo-takarako (J. Matsum ura), Oni-takarako (nov.). 
Hab . Prov. Osiuma in Hokkaido ( L . Boehmerl herb. Sc. Coll. Imp. 
Univ. Tokyo, June 1874; K. Miyabe and Y. Tolcubuchi ! herb. ibid. 
July 18, 1890), Hakodate (R. Yatabe ! herb. ibid. Aug. 11, 1878 ; K. 
Miyabe and Y. Tolcubuchi ! herb. ibid. Aug. 6, 1890; J. Matsumura ! herb, 
ibid. Aug. 15, 1899). 
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This seems to me to he very closely allied to Ligularia calthce/olia 
Maxim., if not the same species. 


Cacalia bulbifera Maxim, var. acerina Makino var. nov. 

Leaves long-petiolate, orbiculato-reniform, unequally palmati-lobate, 
broadly truncate -subcordate and triangularly decurrent to the top of petioles 
at the base ; lobes ovate, abruptly acuminate, entire or pauci-dentate. 
Nom. Jap. Momidzi-tamabuki (nov.). 

Hab. Prov. Hizen : Mt. Tara ( Y. Kanekol Oct. 30, 1904). 


Lactuca Thunbergii Maxim, var. angustifolia Makino var. nov. 

Stem erect, attaining about 4 decim. high. Leaves long linear, acu- 
minate, often gradually attenuated below, entire but usually patently loosely 
fimbriato-denticulate below, about 4 mm. wide but in the basal ones often 
broder and linear-spathulate. Panicle repeatedly branched, very numerously 
flowered. Heads smaller, 5-6-flowered. Involucral scales 5, linear or 
broadly linear, about 4 mm. long in flower but 5 mm. in fruit. Corolla 
4- nearly 5 mm. long ; ligule oblong, deeply 5-dentate with narrow teeth. 
Acheue about 3 mm. long, linear-fusiform ; pappus 2§ mm. long. 

Nom. Jap. Hosoba-niyana (nov.). 

Hab. Prov. Shimooka : Miyako-mura in Chiba-gori ( K . Yamctdzuta ! 
June 24, 1904, June 1905). 


Cirsium inundatum Makino sp. nov. 

Stem tiill, erect, simple, glabrous, striato-sulcate when dry, foliate, often 
purple, attaining about 1% m. in height. Leaves sparse, erect-patent, sessile, 
auriculato-amplexical or semi-amplexical at the base, obscurely serrato-dentate 
to pinnatiparted, elliptical to oblong-lanceolate but gradually angustate in the 
superior ones, acuminate, ciliato-spiculose on margins ; lobes spreading, spicu- 
lose at the apex, 3—6 on each side, deltoid (in the pin natilobed one), or 
subniato-lanceolate to lanceolate with a few lobules below and elongate in 
the terminal lobe (in the pinnatiparted one). Heads erect, but turned 
laterally in the lateral ones, a few to subnumerous, corymbosely disposed, 
approximate, with erect peduncles, solitary on the long peduncle or few- 
Bubaggregate with short or very short pedicels ; bracteoles small, angnstato- 
linear, usually exceeding the pedicel. Involucre campanulate, rounded at 
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the base ; iuvolucral scales narrowly subulato-linear, aculeato-acuminate, 
ciliated on margin, convex dorsally, erect or ascending, subglabrous or 
thinly arachnoid, subrigid, the exterior ones about ^ as long as the internal 
ones, viridescent but purple above in the internal ones. Flolets numerous, 
purple ; corolla about 18-21 mm. long, longer than pappus ; lobes equal 
to the throat and £ aH long as the filiform tube. Pappus about 14 mm. 
long, avellaneous. Ovary about 2^— 4mm. long, lato-linear. 

Nom. Jap. Tachi-azami (nov.). 

Hab. Prov. Iwashiko : Aidzu (•/. Matsumura ! herb. Sc. Coll. Imp. 
Univ. Tokyo, Aug. 1879), Mt. Iide (J. Matsumura ! herb. ibid. Aug. 13, 
1879), Mt. Bandai (G. NaJcakara ! herb. ibid. Aug. 26, 1904); Prov. 
EtchO : Yao (It. Kitasawa ! Sept. 1903) ; Prov. Shwano : Idzuna-hara 
and Togakushi-hara (T. Makino \ Aug. 1904). 


Cirsium yezoense (Maxim.) Makino. 

Cnicus yezoensis Maxim, in Mel. Biol. IX. p. 328 (1874); Franch. 
et Sav. Enum. PI. Jap. I. p. 261. 

Nom. Jap. Sawa-azami (Somoku-Dzusetsu, XV. n. 41). 

Hab. Prov. Shinako : Fudosawa in Mt. Togakushi ( T. Makino \ Aug. 
1904) ; Prov. EtchO : Otosawa-mura (M. Yuki ! Oct. 5, 1904). 


Cirsium nipponicum (Maxim.) Makino. 

Cnicus nipponicus Maxim, in Mel. Biol. IX. p. 311 (1874); Franch. 
et Sav. Enum. PI. Jap. I. p. 258. 

Nom. Jap. Hime-azami (Somoku-Dzusetsu, XV. n. 40) ? ; Nambu- 
azami (K. Miyabe). 

Hab. Prov. RikuchO : Mt. Iwate (G. Nakahara 1 herb. Sc. Coll. Imp. 
Univ. Tokyo, Aug. 1, 1903), Near Miyarnori (T. Makino ! Aug. 1905). 


Cirsium Buergeri Miq. Prol. FI. Jap. p. 117. 

Cnicus Buergeri Maxim, in Mel. Biol. IX. p. 319 ; Franch. et Sav. 
Enum. PI. Jap. I. p. 260. 

Nom. Jap. Hime-yamaazami (nov.). 

Hab. Prov. Yamashiro: Mt. Hiei (T. Makino ! Sept. 1905.); Prov. 
Omi : Mt. Ibuki (T. Makino 1 Sept. 29, 1905). 
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Cirsium pectinellum A. Gray, But. Jap. p. 395. 

Cnicus pectinellus Maxim, in Mel. Biol. IX. p. 308 (1874); Franch 
tst Sav. Enum. PI. Jap. I. p. 258. 

Norn. Jap. Ezo-no-satoaazami (nov,). 

I fab. Prov. Oshima : Hakodate (It. Yalabel herb. Sc. Coll. Imp Univ. 
Tokyo, July 21, 1878); Prov. Kitami : Notoro (A”. Miyabe 1 herb. ibid. 
July 14, 1884) ; Prov. Ishfkari : Sorachibuto in Soracbi (K. Miyabe, herb, 
ibid. Aug. 8, 1891). 


Page 8, 1 ine 


16, — 

17, 

18, 

20 , 

21 , 

22 , 

23, — 






ADDENDA AND CORRIGENDA. 


17, before “ closed ” insert: a 
5, after “ Yano ! ” add : June 8, 1889 
7, for “ Orchoides ” read : Orchiodes 
16, from bottom, for “ letter ” read : latter 
12 „ „ for “ T . Tanaka 99 read: K. Tanaka 

2 „ ,, to u Somoku-Dzusetsu 99 add •' , 

1 „ „ to “ XX.” add . , 

2, before “ in Linnoea ” insert : et 
15 from bottom, after “ 1. c.” insert: II. 

3 „ „ before “ minute ” insert : a 

7 „ ,, for “ Nakai 99 read : Nikai 

9 „ „ for tl spathulate Labill 99 read : speUhulata Labill. 

8 „ „ to “30” add: , 

II, for “ Bdt.” read : Bat. 

11 from bottom, “ , ” after “ 2-9-flo wared 99 is : ; 


17, “ ; ..." after “ 10-seeded ” is: , 

3, after “ Nona. Jap.” insert: Tomboso (Sdtnoku- Dzusetsu), 
2, for “ eash 99 read: each 

6, for “ delicate ” read : dilated 

7, for ■ “ 4-7 ” read : 4-9 

14 from bottom, “ . 99 after “Gray” is: , 

7 „ „ to “Syme” add: , 

6, before “ M. OHi 99 add : ( 

7, before^** A. Yasuda " - insert : K. Tanaka \ Aug. 190S ; — 
i r /or “attain” read : attaining 

19 from bottom, for “ subattennated ” read: subattennated 
17, after “ Cl.-Book 99 omit : , 

11 from bottom, for Kikuzen ” read: Bikuzen 
* to u Henry " add : , 

7 „ *, - for “fro ro where ” read ^.whence 
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Page 86, line 3 from bottom, for “ margins" read: surfaces 

87, 8 „ „ before “ Hook.” add : Lehm. in 

„ 7 „ „ before “ DC*” add : Ser. in 

■ — 89,—— 4, for “simliar” read: similar 

102, 2, for “ p. 75” read: p. 90 

,, 13, for “ erecto-” redd : erect- 

„ 16 from bottom, for “ superfluity ” read : superficially 

- „ 13 „ „ for u 3J mm. read : 3J cm. 

„ 9 „ „ “ ; ” after “ green ” is: , 

„ 2 „ ,, for “ 2£-nearly ” rea/l : 2J- nearly 

103, 2, for “ 6-5 nun.” read : 4-5 mm. 

„ 10, for “ read: IJ-lfmm. 

,i 13, for “ stames” read: stamens 

,, 17 , for “ tend ate ” read: dentate 

„ 11 from bottom, for “ serpylliflolia 99 read: serpyllifolia 

„ 9 ,, ,, after “ Reg.” insert : Bot. 

,, 6 ,, „ before 11 Syst ” omit: in 

„ 3 „ „ for “ 268 ” read : 286 

104, 1, for “283” read: 288 

>> 2, for “Bot.” read: Brit. 

,, 5, after “ Book ” insert : Bot. 

„ 6, to “ F ranch ” add : . 

„ 11, after “ subtriplinerved ” add: , 

„ 16 from bottom, for “Aug” read: Ang. 

„ 10 „ „ for “ Ladeb ” read : Ledeb. 

„ 8 ,, ,, for “ p, 139” read: p. 183 

„ 5 „ „ after “ Ferns ” omit. : . 

„ 4 „ „ “ . ” after “ 35 ” is : , 

„ 3 ,, „ “ , ” after “Handb” is: . 

105, 1, for “ Christ. Farnkr,” read : Christ, Frankr. 

„ 2, “ . ” after “ Prantl ” is : , 

8, for “ Shironuma ” read •' Slurouma 

„ 9 } for 11 Masao ” read : Masanan 

„ 14, after “ed. 2” add : , 

,, 15, after “ Prantl ” omit : . 

„ 17, “ . ” after “Prantl” is: , 

„ 16 from bottom, for “ 284 ” read : 284' 

„ 15 „ „ after “ 101 ” omit : * 

,, 14 „ „ for “ 90 ” read : 98 

„ „ „ „ for “ Lapt ” read : Lapp. 

— 106, 9, for “ decurent ” read : decurrent 

„ 15, for “subuloto-” read: subulato- 

— * „ 14 from bottom, after “(nov.)” add : . 

„ 6 „ „ *o u Tii” add:. 

„ 5 „ „ for “ Orantl ” read : Prantl 

„ 3 „ „ ” after “ Vahl ” is: , 

107, 6, for “ et ” read : ex 

„ 17 , after “ 5 ” omit : . 
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Page 107, line 13 from bottom, for u ShiribEsiii ” read ; Iburi 

» 7 ft r before 44 Rhizome ” add: Perennial, attaining about 

7i decim. in height. 

„ 4 „ „ for “ piloso-pubscent ” read: piloao-pnbescent 

108, 1, before “acute” add: an 

„ 2, after “ truncato-cordate ” add : , 

„ after “cuneate” omit: , 

— f) 6, for 44 2} cm.” read : 12} cm. 

ft 10, for 44 Verticilaster ” read: Vertici Master 

- — ft 15, for “3” read: 3mm. 

„ „ for 44 about” read: about * 

„ 13 from bottom, for 44 disparsed ” read: dispersed 

„ 12 „ „ for 44 deeppurple-” read : deep-purple- 

„ 10 „ „ for 44 stemans ” read : stamens 

tt 5 „ „ for 44 atnerior ” read : anterior 

„ 4 „ „ between 44 adpressed puberulent ” add: * 

„ — fJ fJ „ to 44 granulate ” add: - 

„ 3 „ „ between 44 granulate glandular” add : - 

— . — . fj 2 „ „ after 44 wide;” add: mid lobe larger, obovato*elliptic- 

al, truncate or truncato-rounded. 

109, 4, before 44 rear ” omit : and 

tt 10, 44 , ” after “height” is: ; 

„ 2 from bottom, for 44 genus , ( Loxocalyx, as L. humiUs.) ” read : genus 

( Loxotalyx ) as L. humilis . 

„ 1 „ „ after 44 Mag.,” insert : Tokyo. 
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